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INTRODUCTORY NOTE 


HIS book endeavors to give an account of glass-making from the 

crude furnaces of early times to the mammoth plants of today, 

and to indicate how much more widespread the use of this world- 
material inevitably must become in the near future. 

The truly remarkable development of the industry in the United 
States is ascribed in large measure to the labors of the Pittsburgh Plate 
Glass Company. ‘To its success in perfecting processes, in devising 
new methods, and especially in working out mechanical refinements in 
all departments, is due the fact that today American plate glass is 
unequaled in beauty and sustained quality. 

The long-maintained and continuing educational work carried 
on by this Company has spread far and wide a new appreciation of the 
supreme usefulness of fine glass; and a demand vastly enlarged and 
still expanding has been met by commensurate development of scien- 
tific methods in distribution. 

The Pittsburgh Plate Glass Company at all times has given freely 
to users of glass all possible information and every assistance, and the 
following pages are presented as a part of such service. The scope 
of “Pittsburgh Service” is explained in some detail. Every person 
in any way interested is invited to take full advantage of the technical 
and other aid this organization stands ready to render. 
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THE ROMANCE OF GLASS 


=s||HE ancient Crystal Gazer, peering into the depths of his 
‘mystic sphere, sought to unveil the strange things that 
lay hidden in the years. Suppose for a moment that by 
some flight of fancy or gift of divination he could have 
traced through centuries to come the future story of that 
very crystal that lay beneath his hand! How Glass, from its discovery 
in the remote dawn of the handicrafts, a crude, unlovely thing, on down 


through the generations was to wax in beauty and in usefulness—in 
service to the race! 

Would not the Romance of Glass, from its beginning in—who knows 
where>—to the relative perfection of the industry in Twentieth Century 
American glass-works, have unfolded a picture worth the visioning? 

Many thousands of years before the Christian Era this romance began. 
It is older far than Pliny’s tale of the Tyrian mariners who, he recounts, 
landed in some Mediterranean. harbor to cook themselves food, and to 
prop their kettles over the fire used lumps of natron—ballast from their 
ship. How fire fused seashore sand and sodium-salt together, and in the 
cooling embers these seamen found the first Glass known to man—’tis 
a plausible fancy: true or not, what matter? 

This much we know: that in some such chance discovery, beyond 
human record or tradition, our industrial Romance had its origin, and 
that Glass, as much by some inherent wizardry as by the genius of man, 
has become handmaiden of the arts and minister to every science. 
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The Romance of Glass produced, in Gothic cathedrals, such noble rose 
windows as the masterpiece of Rheims, triumph of Thirteenth Century 
art, known to millions of worshipers in northern Europe as the ‘‘ Window 
of Paradise.”’ Stained glass, through the ages, has ever been a medium 
through which artistic inspiration has found lofty expression. 

All we know of the planets and suns in remote space falls into place 
in the Romance of Glass. Without lens, and mirror, and prism, we could 


have no telescopes or spectroscopes wherewith to pry into the secrets of 
the stellar systems. Three of the most marvelous of all achievements of 
modern times—wireless telegraphy, wireless telephony, and the Roentgen 
ray—depend in essential particulars on high-vacuum tubes of glass. 

The camera lens has added horizon after horizon to the outlook of 
humanity, for by aid of this carefully wrought bit of glass man is able 
to illustrate the record of his ideas and make known to all who read, the 
actual appearance of things which otherwise they might never see. The 
moving picture camera has its part in this tale of wonders, for glass has 
made possible the lenses that record on the film the doings of mankind 
and project them on the screen for the enjoyment of millions. 

Human life has been lengthened and preserved by glass. How could 
disease have been so shorn of its terrors and some scourges practically 
eradicated, had medical and chemical science no microscope for the study 
of bacterial life, no hollow glass for analysis and experiment? Light and 
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air in abundance, which are health, have become a universal boon. No 
legislator of today would dare attempt to levy a tax on windows, as 
was done in early England: too keenly this generation appreciates the 
comfort of its homes, and offices, and factories, flooded with light and 
yet airy, thanks to plate glass and window glass, both within reach of all. 

In this Romance of Glass, the mirror has a fascinating chapter all its 
own. The women of Rome, and Athens, and Pompeii must needs content 


themselves with looking-glasses of burnished metal, whereas today perfect 
mirrors of polished plate glass, with flawless silvering, may be found in 
the humblest home. For, from being the gaud of voluptuous fashion and 
of empty vanity, the mirror has come to be a utility and a necessity, serv- 
ing individual self-respect in its personal use, and, in its decorative use 
in the marts of trade, the purposes of business in an industrial age. 

Indeed, it is the requirements of prosaic modern industry that have 
made the Story of Glass the romance that itis. Millions pass daily the 
plate glass fronts that line the business thoroughfares of cities the world 
over, and give never a thought to the industrial achievement that plate 
glass represents. They look, not at the polished plate, but through it at 
the display beyond; they see clearly, perfectly—and plate glass has ac- 
complished what was intended. Centuries of toil, of failure and slow-won 
success, have brought forth this marvel, and those who have been priy- 
ileged to share in the work have warrant for their proper pride. 
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These transparent sheets of gleaming crystal have grown, magically as 
a fabled Aladdin’s tower, from hard white sand. And the actual wonder- 
worker performing the prodigy is a magician of our own time and 
country—the American plate glass factory. 

Once, when “‘all roads led to Rome,” the road of glass was one of those, 
but today this is but one of the many roads that lead to America. It 
has been the good fortune of this richly endowed land to breed or nurture 
the creators of many things that have changed life conditions on the face 
of the globe. Among them is glass, and though to ancient Oriental races 
we yield the palm for discovering the secret of glass-making, and may 
concede the supremacy of ancient Venice in its field of vitric art, credit for 
the latest and most engrossing chapter in the Romance of Glass belongs 
by good right to America. 
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THE HISTORY OF GLASS 


N ALMOST all historical dis- 


cussion of glass there is to be 


noted a failure to distinguish 
clearly between two well- 
defined periods—the one ex- 
tending through many ages when men used 
glass chiefly for ornament and in art; and the 
other more significant period when glass 
had come to be recognized as a utility capa- 
ble of changing radically the conditions 
of human life. Yet it was this transition 
from one epoch to the other that marked 
one of the mightiest stages in the progress 
of civilization. 

It is true that archeologists believe, from 
discoveries in excavation, that the early Ro- 
mans made some small use of sheets of glass 
for window purposes; but such use may have 
been accidental or incidental, for it certainly 
was not extensive. It was not until the 
Fourth and Fifth Centuries that glass be- 
came really important in the minds of men as 
something to look through rather than to 
look at, and even for a long time after that 
(an interval to be reckoned in centuries) 
men seem to have been singularly blind to 


[ 


what this use of glass for windows might 
mean to the race. Perhaps the age-long idea 
of glass as merely decorative held them 
bound; in any case, the material was used 
only for glazing churches, and there, ob- 
viously, its value was not for vision, but 
merely for the admission of light. Houses 
of worship required only slight illumination, 
and the glass-maker of the period had no in- 
centive to strive for a high degree of trans- 
parency. We must follow history almost to 
the time of the discovery of America before 
we find Europe genuinely entering the “age 
of windows.” 

The exact facts as to the discovery or in- 
vention of glass have been in dispute for 
centuries. The probability is that the dis- 
covery was accidental, although it may be 
that some ancient metallurgist came upon 
the process through studying the vitreous 
Nearly all the 


oldest fragments of glass that have come 


slag produced in smelting. 


down to the present time are colored, and 
the coloring matter appears to be metallic. 

The Roman naturalist Pliny’s famous an- 
ecdote about the discovery of glass by Pho- 
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Before Glass Became Transparent 


The wealthy collectors of ancient Rome thought of glass as something to look at, not through. Their glass- 
workers produced beautiful objects, some of which we can see in our museums today, but their windows 
were merely openings in the wall, admitting wind as well as light. 
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nician sailors does not seem to be supported 
by convincing evidence; but we do know, 
from the indisputable testimony of ancient 
wall-paintings and relics, that the Egyp- 
tians made glass many centuries before the 
Christian Era. Pictures found in the tombs 
at Memphis and Beni Hassan show men in 
the actual operation of blowing glass. One 
picture represents Egyptian glass-makers sit- 
ting before an upright circular furnace one 
foot in diameter and about three feet high, 
apparently taking out molten glass through 
a small hole at the bottom. 

The Assyrians knew glass, and interesting 
specimens have been found in the ruins of 
Nineveh, but as with the Egyptians, its use 
was confined to ornament. Some of these 
ornaments are crude, while many, on the 
other hand, are exquisite and justify our 
sincere admiration, for our own artists could 
not produce more beautiful shapes and de- 
signs. Still it is important that the reader 
understand that this concededly high art 
was merely the art of the craftsman in 
manipulating his material and fashioning it 
wonderfully; the material itself was not good. 
White glass as we have it (and by this term 
we mean a completely transparent glass that 
is practically colorless) was unknown to the 
early makers. 

When therefore we admire, as we must, 
the ancient embossed and moulded vases, 
the charming glass mosaics, the beads and 
imitation precious stones, and the many 
graceful flagons, we admire the handiwork 


The 


cheapest sheet of modern glass is purer, 


of the artist, not the glass itself. 


more transparent, and altogether better than 


The 
[ 


the best of the ancient material. 


Greeks, even in the height of their art-period, 
did not devote themselves very seriously to 
glass, and their activities are altogether un- 
important compared with those of Rome in 
its glass-making era. The influence of Greek 
decorative art is seen in much ancient Roman 
glass, but the Greeks seem to have left no 
impress on the art of making the glass itself. 

Historians do not agree on the time when 
Rome became notable for glass-working. 
The first Latin author who makes any ex- 
tended reference to vitric art is Cicero ( 106— 
43 B.c.), writing toward the end of the 
pre-Christian Era, but there are those who 
contend that Roman activity in glass-making 
began at least four centuries before Cicero’s 
day. Certain it is, however, that Rome’s real 
ascendancy in the craft came only with the 
Empire of the Cesars. 

The Romans carried glass to Asia through 
Byzantium, to Germany and France, and into 
England. Later, when the glass-makers, 
with other artisans, were dispersed by the 
incursions of the barbaric hordes, they es- 
tablished the manufacture in many parts of 
Europe, and probably it was in such manner 
that Venice attained at so early a period to 
its commanding rank as first and foremost 
of modern glass-making centers. 

The art of glass-making may have been 
carried to Venice as early as the Fifth Cen- 
tury, but there is no record of the Venetian 
industry, as such, earlier than 1090 a.p. 
In the latter part of the Thirteenth Century 
Venetian glass-making became localized 
almost wholly on the suburban island of 
Murano, where, in the period of greatest 
prosperity, the glass-houses extended for 
an unbroken mile and employed eight 
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thousand operatives. The manufacture was 
not carried on in large establishments, but 
by artisans working individually or with a 
few helpers, who were bound by oath and 
by law to secrecy. 

This system of small individual estab- 
lishments ruled throughout the glass-making 
world for a considerable time in the early 
Middle Ages. The master kept his methods 
to himself, or imparted them to only a 
chosen few who paid well for instruction. 
Servants or slaves did the manual labor, but 
were excluded from any opportunity of learn- 
ing. Generally the glass-house had only 
one pot, and each glass-maker made only one 
kind of glass. 

Although glass-making came to Venice, 
as has been noted, early in the Christian Era, 
this art, like all others, was depressed by the 
fall of Rome, the wide conquests of the bar- 
barians, and the Dark Ages that followed. 
It was not until many centuries later that 
the reawakening of knowledge and the ex- 
tension of commerce in the great cities of 
Italy and Germany brought back the spirit 
By the Six- 


teenth Century, Venice had reached its zenith 


that had glorified ancient art. 
in glass-making. During the Seventeenth 
Century, the craft began to decline. By the 
Eighteenth Century, Bohemia had attained 
pre-eminence, which it held until the inven- 
tion in England of the beautiful product ever 
since known as English flint glass. 

That chapter in the story of glass which 
deals with its use as ornament, or as material 
for beautiful utensils, belongs to the history 
of art. But the development of glass made 
clear for vision is part of the record of in- 


dustrial civilization. It is this latter epoch 


that marks the most marvelous advance in 
industry and commerce, in facilities for 
travel, in individual comfort and public san- 
itation, and in intellectual achievement. 
When glass began to shelter and protect 
man, instead of merely pleasing his beauty- 
loving eye, he was set free for undertakings 
and for accomplishment which until that 
moment were impossible. 

Passing over the scant record of attempts 
to use glass for windows in ancient Rome, it 
may be said with confidence that civilized 
Europe knew nothing of window glass as a 
real utility until within a comparatively re- 
cent period. In the early records of the 
present era, we find glazing mentioned only 
in the writings of priests and monks, and by 
them for an obvious reason: its use being 
restricted at the time to church windows. 
This early window glass was not blown, as 
now, but cast; that is, it was poured out, 
molten, on a stone or other flat surface, and 
then smoothed more or less crudely. Saint 
Jerome, in the Fourth Century, writes of 
sheets of glass so made. 

The great church at Tréves, according to 
reasonably reliable accounts, was glazed 
about 420 a.p. 
Ravenna, we know, were proud of many 


A century later, Rome and 


churches in which glass protected the 
windows. The practice spread rapidly; 
during the same century the church of Saint 
Sophia at Constantinople was accounted 
one of the wonders of the East largely 
because of its many windows, set with glass 
panes as large as seven and eight inches wide 
by nine and ten inches in height! 

In the Seventh Century, the Abbot Bene- 


dict sent to the Continent for artists to glaze 
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the historic church and monastery at Wear- 
mouth, and about the same time a similar 
improvement was made in York Cathedral. 
But whereas at this period glazed edifices 
were exceptional, and window glass for do- 
mestic use beyond the dreams of the com- 
monalty, four hundred years later glazed 
windows, at least in churches of importance, 
had become the rule. 

While the very early window-panes were 
of cast glass, as has been noted, the casting 
method gradually passed, and was _ practi- 
cally lost to knowledge until the French in 
the Seventeenth Century rediscovered it. 
The old-time cast pane had given place, 
toward the end of the Eleventh Century, to 
a pane made from blown glass. Theophilus, 
a monk whose writings shed much light on 
the arts and crafts of that period, has left 
a description of glass-blowing methods that 
are not greatly different from the simpler 
processes of present-day hand manufacture. 
When Venice won its leadership in the in- 
dustry, its blown-glass works became re- 
nowned and its trade in blown window glass 
throughout Europe was considerable. When 
its own prestige declined, in the Seventeenth 
Century, Venetian workmen scattered over 
all parts of the Continent, and spread knowl- 
edge of the craft. 

After all these centuries of slow enlight- 
enment, the world was incredibly dull to 
realization of the supreme benefit within its 
grasp. Occasional sporadic efforts to extend 
state aid to glass manufacture were negatived 
in turn by curious governmental obstruction, 
ranging from narrow-minded regulation to 
discriminatory taxation. Even the use of 
glass for windows was penalized by imposts 


which for centuries were the rule in more 
than one country of Europe. Thus poor 
quality of glass, limited production, and 
excessive cost all combined to deny our fore- 
fathers the comforts and other advantages 
the present generation enjoys. 

About the time Columbus made his voy- 
ages of discovery, manufacturers had suc- 
ceeded in producing a reasonably good glass 
at a cost not utterly prohibitive. Glass was 
not cheap as cheapness was measured by 
prevailing incomes; it was not made on a 
large scale or in great quantities; it was not 
good according to the standards of today. 
But production had reached a point where 
glass had compelled recognition as a very 
necessary utility. 

The first colonists who undertook to make 
a settlement in Virginia had been educated 
to the need for window glass, but the trans- 
portation facilities of the time probably did 
not encourage its carriage as ship’s cargo, 
for they brought with them “eight Poles and 
Germans to make pitch, tar, glass, and soap- 
ashes.” Somewhere in the Virginia forest, 
about a mile from Jamestown, a glass-house 
actually was erected. 

This would fix the date of the first glass- 
making in America at 1608 or 1609, and it 
is not unlikely that this enterprise merits the 
distinction of being the original manufactur- 
ing industry in the English Colonies of 
America and hence, of the United States. 

Glass-making, however, even as an infant 
industry, did not long survive, for a lustier 
infant supplanted it. Tobacco-raising, about 
this time, came to engross the attention of 
the colonists to the apparent exclusion of 
everything else, for in a report of 1617 the 
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“decay” of the glass-works is recorded. 
Nevertheless, only three or four years later 
interest in glass-making was reawakened, a 
new works was built, and Italian artisans 
were imported to man it. This second 
factory seems to have been established rather 
as a sort of mint than as a simple glass- 
works; for its purpose was to make glass 
beads, which then were acceptable as cur- 
rency amongst the Indians. 

This undertaking disappeared with the 
massacre of 1622, and from that time until 
the Revolution there was no further attempt 
William 
Penn, in a letter dated 1683, mentions a 
“olass-house” in Pennsylvania, but nobody 


at glass manufacture in Virginia. 


knows where it was or if it ever was oper- 
ated. Certainly glass was by no means 
plentiful in that Colony, for in 1689 a sin- 
cere though not inspired poet named Holme 
wrote thus quaintly: 

The window-glass is often here 

Exceeding scarce and very dear, 


So that some in this way do take 
Isinglass windows for to make. 


Massachusetts erected its first glass- 
works in Salem in 1639. The magnitude 
of the enterprise may be judged by the fact 
that in 1641 the General Court, which ap- 
pears to have been more than paternalistic, 
authorized the town to lend the proprietors 
thirty pounds, to be repaid under the elastic 
condition “if the work succeeded, when they 
were able.” 

From the time of the Revolution, the at- 
tempts to found glass-working establish- 
ments were so numerous that any narrative 


would be merely a long statistical array, 
with little of cheerfulness, for. practically 
all failed. For this there were many rea- 
sons: Although extensive glass-sand de- 
posits were to be found in America, with an 
adequate supply of other raw materials, 
there was a dearth of skilled workmen; the 
comparatively few foreign-trained experts 
could not themselves man the works, and 
training American artisans in glass-working 
The bad condition of the 
roads and the nature of the product made 
long-haul transportation costly, so that it 
was difficult to extend business beyond the 
immediate vicinity of the works. People 
had little money and therefore bought no 


required time. 


more glass than was necessary. 

Serious as were these obstacles, they were 
insignificant as compared with the steady, 
relentless competition of foreign glass. 


- Through all the records of the industry in 


America, from the Revolution almost to 
our own time, runs the dismal story of 
struggle between native and European pro- 
ducers. The foreign hold on our markets 
was strong and tenacious; on occasion, when 
necessary, foreign-made glass was sold be- 
low cost in order to throttle competition. So 
it. was, that although the American glass 
industry never succumbed completely, it 
waged so unequal a struggle that in 1883, 
only thirty-one years before the World War, 
the United States Census Bureau was com- 
pelled to report: “In undertaking the col- 
lection of returns it was discovered that no 
directory of the glass-works of the United 


States existed.” 
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THE MAKING OF PLATE GLASS 


HE manufacture of plate glass is one 

of the highly modernized industries, 

effectively equipped with labor-saving 
machinery and apparatus for accurate proc- 
essing, and utilizing to the full the resources 
of chemistry and other sciences. The con- 
sequence is that polished plate glass of uni- 
formly high quality has become an article 
of such common daily use that the public 
accepts it as a matter of course. 

The making of perfect polished plate 
glass, however, remains one of the very dif- 
ficult arts. From the raw stuffs through all 
processes to the finished product, the mate- 
rial is extremely sensitive. Chemical prob- 
lems attend the melting of every batch. 
Produced in furious heat, the cast glass must 
support mighty cooling-stresses. If these 
are passed safely, many difficult mechanical 
manipulations are still to come. 

Therefore the processes demand such 
painstaking care that the production of the 


most modern plant, for all its great area and 
costly equipment, is astonishingly small. 
Thus the Ford City (Pennsylvania) plant 
of the Pittsburgh Plate Glass Company, 
which extends for a mile along the Allegheny 
River and is equipped with machinery of 
the very highest type, still turns out less 
than three carloads of plate glass a day. 
Plate glass manufacture is, first and fore- 
most, a matter of quality, and all other con- 
siderations must take second place. 

One of the fundamental difficulties in 
glass-making is the fact that an essential 
item of equipment, the “pot,” or crucible for 
melting, requires years for its preparation 
and lasts only a few days in service. To 
understand glass-making it is therefore 
logical to begin with the making of this 
piece of equipment, for the glass industry 
must produce its own pots, owing to the care 
with which they must be treated and the 
long-term investments involved. The long 
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Pugging Machines Prepare the Clay 


The selected clay is weathered for a year or two in order to disintegrate it and to eliminate impurities; then it is ground, screened, 
mixed with other ingredients, and subjected to a thorough kneading (or ““‘pugging”’) in the odd-looking machine in the picture. 


time required to produce a pot and its short and the space thus occupied is formidable. 
life involve carrying an immense stock. In These pots are made of certain selected 
large factories as many as 5000 pots, each kinds of clay. Each one is capable of melt- 
weighing 3000 pounds, are kept in storage, ing one and one-half tons of glass at one 


A Few of the 5000 Pots 


In a single large factory as many as 5000 of these 3000-pound pots are held for months in 
storage to dry and season. The storage space required is very great; 
likewise the investment necessary. 
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How Pots are Taken from the Furnace 


Handling mechanism of great power and under absolute control is necessary to remove the pots from the furnace and 
convey them to the casting table. 


time and of supporting a sustained tempera- years before it is to be used. The clays, 
ture of from 2500 to 3000 degrees Fahren- after extraction from the mines, are exposec 
heit through nearly one day and one night. to the weather in order that they may dis- 

The work of making the pot begins three integrate and eliminate impurities. This 


The Dazzling Furnace Interior 


From twelve to twenty pots are placed in a furnace at one time and there, for hours, 

subjected to the terrific heat of from 2500 degrees to 3000 degrees Fahrenheit. Dur- 

ing this period the dry sandy batch becomes liquid glass. The costly pot can en- 
dure less than three weeks of such strenuous life. 
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THE MAKING OF PLATE GLASS 


may require a year or it may take two, ac- 
cording to conditions. Then the selected 
clay is ground, screened, mixed accurately 
with certain constituents, and kneaded 
(“pugged” is what the pot-maker calls it) 
in pugging mills of various types. 

After kneading, the clay must be stored 
again, to ripen, a process that often requires 
another six months. Then begins the slow 
work of forming it into a pot, which has to 
be done by hand. Hand-work is necessary 
because a slight defect, such as an air-cavity, 
would cause the pot to crack in the fur- 
nace, thus destroying its valuable contents. 
Therefore the pot-maker builds it up labori- 
ously, making rolls of clay with his hands 
and forming the great receptacle layer by 
layer, with infinite care. 

Even after it leaves the pot-maker’s 
hands, the pot still is not an asset for im- 
mediate use. It must be stored for from 
six months to a year, in order to get final 
seasoning. When at last it reaches the 
“ready”’ stage, the pot is tested empty in a 
temperature approximating the glass-mak- 
ing heat. If it passes, it is filled with a 
batch. And then—its average active life is 
only twenty days! 

In the terrific heat of the melting-furnace, 
which accommodates from twelve to twenty 
pots at a time, the fusing of the material so 
reduces its bulk that it becomes necessary 
to refill each pot three times, to insure a full 
pot of molten glass at the end. The ex- 
pression “2500 to 3000 degrees Fahren- 
heit’’ will give the non-technical reader little 
conception of the intense heat required to 
fuse these refractory materials. To know 
what that heat really is, one should see the 
big pots glowing incandescent in the fur- 
naces, each filled with almost blindingly 
luminous fluid. 

As the melting reaches its critical time, 
expert workers maintain close watch over 


the condition of each pot. With long iron 
testing-rods they draw out small quantities, 
so-called “gathers,”’ as samples to show how 
the fusion progresses. Experience and 
quick decision are needed here, for at the 
exact moment of completed melting the 
heat must be reduced to prevent the forma- 
tion of gas bubbles and to lower the tem- 
perature of the pot to a point where it can 
be approached and manipulated. 

An electric crane now clasps the hot pot 
with a pair of mammoth tongs and lifts it 
through the door or “‘tuile” of the furnace. 
Workmen stand ready with long imple- 
ments to skim the top of the molten “‘metal,” 
swiftly removing any slag or other impuri- 
ties, and another electric crane swings the 
pot over to the casting table, a great steel 
slab of two hundred tons’ weight, thirty- 
two feet long by twenty wide. An ingenious 
device tilts the pot and pours its contents 
so that they flow over the full width of the 
table. This performance, which is known 
as “teeming,” is of the utmost importance; 
it calls for skilled and careful operators, for 
an error at this stage, though slight, will 
affect seriously the quality of the glass. 

A steel roller weighing twenty-five tons 
advances and rolls the molten mass flat. 
The thickness of the resulting plate is de- 
termined by gauges, steel strips on which the 
roller runs at the desired height above the 
table. Both table and roller are water- 
cooled to prevent warping under the great 
heat, and when the roller has completed its 
work, the mass which only a moment before 
was a white-hot fluid lies on the steel surface 
a red-hot sheet of glass, in area about the 
size of the table and approximately half an 
inch in thickness. 

The glass by this time has cooled greatly 
from its original temperature, but still is 
intensely hot. This is a critical stage of the 
process, for if it were to remain only a few 
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Where the Glass Becomes a Plate 


Here is shown the most picturesque and critical moment in the process of making plate glass. Above this great 

water-cooled steel table (20 x 32 feet) swings the pendent, glowing pot; here it is tilted so that the contents pour in a 

thick, dazzling flood across the table’s width, and immediately the 25-ton steel roller moves forward, spreading out 
the molten mass before it as a cook rolls out dough. 
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The 800-Foot Lehr 


This is the lehr. or annealing oven; through its carefully grad- 

uated temperatures the plate now seen to be entering will be 

moyed and slowly cooled. In spite of all precautions, many plates 
develop fractures in the cooling. 


minutes in the temperature of the outer air, 
the sudden cooling would develop insup- 
portable stresses. The plate must proceed, 
therefore, without the slightest delay to an 
annealing oven the temperature of which 
approximates its own. 

This annealing oven, or “lehr’ as it is 
known technically, is in effect a great tun- 


Inspection at Mouth of Lehr 


As the slowly-moving sheets reach the far end of this long, low 

tunnel, workmen carefully crawl out and with portable lights 

search the surface for cracks, imbedded stones, or other flaws. 
Every defect is marked with chalk for the cutters. 


nel, some eight hundred feet long. An elec- 
trical installation carries the glass plate 
through it very slowly — so slowly that it 
requires five hours to traverse the eight 
hundred feet. During this slow progress 
the plate passes under gradually reduced 
temperatures, minutely controlled. There 
is hardly a moment during the five hours 


Rough Cutting to Eliminate Flaws 


The cooled plates, with their rough edges and wavy surfaces, haye now left the lehr and skilled 
workmen are cutting them down to get rid of the flaws marked by the inspectors. This greatly 
reduces the footage of finished glass, but is a necessary process. 
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THE MAKING OF PLATE GLASS 


The Warehouse for Rough Storage 


No wonder that the manufacture of plate glass calls for elbow-room! This immense building contains many acres of rough glass just as 
it comes from the cutting table. In its present condition it is available for floor lights, skylights, and similar purposes. When this 
product has passed through the operations of grinding and polishing, it becomes plate glass. 


when a crisis may not occur, for any irregu- 
larity in the cooling may, and frequently 
does, produce an internal stress sufficient to 
shatter an entire plate. 

When the plate reaches the end of the 
lehr, it has become cool enough to handle 
and has acquired the requisite toughness. 
The workmen who here receive it are 
trained in the business of examining for 
defects that might cause the plate to break 
in the operations that are to follow. Any 
such defects must be cut out, and a large 
plate may thus be reduced to various sizes 
of what is called “trough stock,” which is the 
common rough plate of commerce and is 
used for glazing roofs, for floor lights, for 
covering areas in sidewalks, and for other 
purposes where light without transparency 
is required. Before rough glass can be 


transformed into clear polished plate glass, 
it must pass through the operations of grind- 
ing, smoothing, and polishing. 
For the grinding operation the plates of 
rough glass are lifted by electric cranes and 
laid flat on huge circular steel tables covered 
with wet plaster of Paris that is to hold them 
firmly in place. Plates of various sizes are 
carefully fitted together, the large ones in 
the center and the smaller ones around 
them, till the table is covered. The tables, 
which are on wheels, then are towed by 
motor-car to a place beneath the grinders. 
The grinding machinery is ponderous and 
costly in proportion. The tables that sup- 
port the glass weigh seventy tons. The 
machines that rotate the tables cover an area 
of fifty square feet, measure more than fifty 
feet from base to top, and require motors of 
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Moving the Tables to the Grinders 


After the glass has been set in the plaster the table thus covered is 
taken in tow by an electric transfer locomotive and conveyed 
to the grinders. 


five hundred horsepower to drive them. The 
massive iron-shod runners that revolve over 
the surface of the glass to grind it have an 
additional combined weight of one hundred 
and twenty-four thousand pounds. 

As the table begins to revolve, water and 
sand are fed under the runners, which are 
lowered slowly, almost imperceptibly, until 
at last their entire weight rests on the glass. 


The Grinders are Ponderous 


These mammoth disks slowly revolve upon the surface of the 
glass and with the aid of sand and emery gradually reduce the 
plate to perfect smoothness. 


Under this powerful abrasive action the sur- 
face is ground with absolute uniformity 
until all the irregularities in the rough glass 
have been worn away. 

As the process continues, finer sands are 
substituted for the first coarse grades, until 
the work reaches the point where the finest 
grade of sand has been used. Then a finer 
abrasive, emery, is employed. 


“Jointing” the Glass upon the Table 


One surface of the glass is now ground but not yet polished. In the meantime it is moved to 
the “jointing yard” where it is washed, examined, and carefully inspected. Broken plates 
are replaced and loose joints are re-cemented. 
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Grinding Emery 


In this room, rough emery is subjected to hours of steady grinding 
in order to reduce it to the degree of fineness and smoothness 
required for work on glass. 


At this stage redoubled care is needed, 
for the work now has reached a point where 
the smooth surface is so far ““processed”’ as 
to be readily liable to injury. It must pass 
through final stages of smoothing with emery 
of several degrees of fineness, which must 
be of the best attainable quality, and gradu- 
ated with extreme care. One single particle 
of coarse emery, if it became mixed with the 
finer grades, would destroy the smoothness 
of a whole tableful of glass. Therefore the 


grinding and grading of emery, though very — 


‘laborious, is one of the most important opera- 
tions in a plate glass factory, in order to avoid 
scratches and imperfect polishing. 

The completion of the grinding process 
has left the glass with a satin-like surface. 
Again the table-car is taken in tow by the 
transfer locomotive and is passed to the 
“jointing yard,”’ where the glass is washed 
and examined minutely. Broken plates are 
replaced and loose joints re-cemented, after 
which the table with its fragile burden is 
moved once more, this time to the polishing 
machine. In size and construction this 
mighty mechanism is similar to the grind- 
ing engine, but instead of iron shoes, it 


Grading the Emery 
Water flows gently through these rows of tanks. The emery is 
introduced in the top tank and its heavier grains sink, while the 
finer grains are carried on to the tanks below. 


carries many bufhing-disks of felt, each about 
eighteen inches in diameter. 

Once more the table is set revolving, and 
as the felt disks are lowered to the surface 
of the glass, a red oxide of iron commonly 
known as rouge, finest of all abrasives, is 
fed under them in the form of a paste. 
Under the slow rubbing of the revolving 
felts, the satiny surface of the roughly 
ground glass gradually takes on the brilliant 
polish of the finished product. This opera- 
tion of polishing, although thus simply 
described, is by no means the least difficult 
of the processes in plate glass manufacture. 
Close attention and unerring technical skill 
are required to control the operation, so that 
there shall be continuous progress, without 
accident, or even blemish in the work. 

When at last the polishing of one side is 
finished, the side that has been imbedded in 
plaster remains to be done. Again the table 
must resume its journey, therefore, going 
first to the “laying yard,” where the plates 
are lifted from the plaster, turned, and re- 
laid; then to the grinders and smoothers; 
and finally to the polishers. When this 
finishing work is concluded, the table is 
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THE MAKING OF PLATE GLASS 


Where the Glass Receives its Polish 


Reyolving felt-covered disks, with the aid of red oxide of iron, or 
“rouge,” give the glass its final polish. 


taken to the “stripping yard,” where the 
polished plates are loosened from their 
plaster bed for good and all. 

In releasing the plates from the plaster 
investment the utmost care is necessary. To 
avoid scratching or other accidental spoilage, 
the plates must be turned on edge, and in 
that position they are transferred to the 
wash-racks. 

Here a bath of muriatic acid removes all 
adhering plaster of Paris; careful washing 


The Final Cutting and Elimination of Defects 


In this strong light, inspectors-search for defects that have es- 
caped previous examinations; then trimming and squaring give 
the glass plates their final form. 
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The Process of “Stripping” 


The table on wheels having completed its journey, the plates must 
be released or “‘stripped” from the plaster bed. 


follows; then a painstaking examination for 
any defects that may have escaped the eyes 
of the inspectors during the operations of 
grinding, smoothing, and polishing. When 
the glass has passed these inspections it is a 
clear, polished plate ready for use — just 
such a sheet as may be seen in shop windows 
everywhere. Its original thickness when it 
went to the grinding machines, about half 
an inch, has been reduced one-half by grind- 
ing and buffing, and the brilliant product 


Storing the Finished Plates 


Here,. carefully set on edge, are racked the polished plates which 
have passed successfully the preceding operations and inspections 
and now are ready for shipment. 
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represents even a smaller proportion of the 
original quantity of raw material that went 
into the melting-pots. 

Of the original batch of material, about 
thirty per cent is volatilized and lost in 
gaseous form during melting. Almost fifty 
per cent of the rough plate is ground off and 
washed away in the finishing operations, 
while a loss of approximately twenty per cent 
is caused by breakage during machine opera- 
tions or by rejection, for various defects, in 
the final inspections. 

When the glass is delivered to the ware- 
room after having been cleansed of all 


plaster and dirt, it is scrutinized by cutters, 
men experienced in eliminating any small 
remaining defects. This elimination can be 
done only by cutting, which means the re- 
duction of a plate to smaller sizes. Areas 
that do not contain defects are shipped out 
lo jobbers as stock sheets, or are reduced to 
sizes for which the factory has orders. 

The polished plates now have assumed 
their final form. From the examination 
frames and cutting tables they are conveyed 
by traveling crane to the packing room, 
where they are boxed and shipped to the 
markets of the world. 


Packing and Shipping 


PLATE GLASS IN AMERICA 


PLATE GLASS IN AMERICA 


NTIL comparatively recent times, the 
history of plate glass manufacture in 
America was a chronicle of just such 

failure and loss as attended the early efforts 
to make common glass. Every attempt to 
introduce the industry swallowed up all the 
money that was put into it. The first under- 
taking of any consequence was at Cheshire, 
Massachusetts, in 1850, but after having 
resort to many expedients, including the 
removal of the plant to Brooklyn, New York, 
the enterprise failed in 1856. 

Again hopeful men raised money and 
revived the undertaking at Lenox, Massa- 
chusetts, under the name of the National 
Plate Glass Company, only to meet with 
like disaster. Members of this organization 
then induced other men to join them, Theo- 
dore and James Roosevelt of New York 
City being among the number, and formed 
the Lenox Plate Glass Company in 1865. 
Costly equipment was installed, with much 
machinery from England, and decided im- 
provement in product was attained. Among 
other services the science of polishing was 
advanced greatly. After only six years, how- 


ever, this determined and energetic effort 
failed as had all that preceded it. 

Business men of New York, Boston, 
Philadelphia, Chicago, St. Louis, Detroit, 
and Louisville had reason in this period of 
American development to rue connection 
with plate glass manufacturing enterprises, 
for the money invested and lost aggregated 
many millions. 

Up to 1880, not a piece of plate glass had 
been made in the United States without loss 
to the manufacturer; all money invested had 
vanished without result. 

But suddenly, in the early ’eighties, the 
situation showed a remarkable change. By 
1884, according to the statement made in 
that year at tariff hearings in Washington, 
the cost of plate glass to the American con- 
sumer approximated only one-half of what 
it had been before 1879. It was evident that 
the United States no longer need be help- 
lessly dependent on the glass-making science 
of Europe, for American workmen had been 
trained to produce plate glass of transpar- 
ency, clear color, and polish equal to any 
that had been imported. 
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This bewildering industrial revolution 
had come to a business which only so re- 
cently as 1880 had employed altogether 
fewer than 1000 workmen. According to 
the census of that year, the plate glass estab- 
lishments of all America employed only 956 
hands and paid out in wages during the year 
only $292,253, with a total annual prod- 
uct of only 1,700,000 square feet, of which 
more than ten per cent was charged off as 
destroyed during manufacture. 

Contrasting these figures with the annual 
productive capacity of 48,000,000 square 
feet of high-quality plate glass now attained 
by the Pittsburgh Plate Glass Company, we 
have a graphic and impressive demonstra- 


tion of how, in these United States, in much 
less than the average lifetime, vast oppor- 
tunity has opened out before those with the 
vision and the energy to grasp it. 

Nor is it accidental that the comparison 
between the past and the present should 
have this Company for its central element; 
for it was the inception and development 
of the Pittsburgh Plate Glass Company that 
gave the impetus to native glass-making. 
Where forty years ago American manufac- 
turers could not make a single plate of glass 
in successful competition with foreign glass, 
today it is this American organization that 
stands as “the largest manufacturer of plate 


glass in the world.” 


BEGINNINGS AND DEVELOPMENT OF THE PITTSBURGH 


PLATE GLASS COMPANY 


HILE the struggling establish- 
ments in the United States, handi- 
capped by insufhcient equipment, 


want of experienced labor, and inexpert 
technical management, still were making 
valiant but futile endeavor to produce plate 
glass in competition with the far more highly 
favored foreign manufacturer, an American 
prominent in Ohio River steam navigation, 
Captain John B. Ford, determined to enter 
the field. 
American plants, had made study of Amer- 
ican methods, and had gathered detailed in- 


He had visited the existing 


formation from such European workmen as 
he found employed in the United States. 
Fortified with all the knowledge avail- 
able, Mr. Ford induced a few men to join him 
and ordered from Europe the best machinery 
obtainable for grinding, smoothing, and 
polishing, those being the operations that 
had presented the greatest difficulties. 
Pending the arrival of this equipment, 
a factory was completed at New Albany, 
Indiana, and to that city belongs the dis- 
tinction of being the first in the United 
States where plate glass manufacture was 
carried on continuously and with any meas- 
ure of success. But this early and partial 
success was won only in face of many trials 
similar to those which had wrecked all 
previous undertakings. First of the calam- 
ities was a fire that completely destroyed the 
new works just as the imported machinery 


was beginning to arrive. Another factory 


was built at once, and the investors had the 
courage to erect it on a scale much larger 
than that of the first unlucky venture. Some 
success attended it; but, in the words of the 
Census Report of 1880, it “had to undergo 
the reverses that seem the fate of all plate 
glass houses in this country.” 
Undiscouraged, Mr. Ford again gathered 
willing associates, foremost among whom 
was John Pitcairn, then an officer of the 
Pennsylvania Railroad, and this group, 
under the name of the New York City Plate 
Glass Company, built a factory at Creighton, 
Pennsylvania. On this same site today 
stands “Works No. 1” of the Pittsburgh 
Plate Glass Company, to which style the 
New York City Plate Glass Company 
changed its corporate name in 1883. 
Difhculties were by no means at an end. 
Skilled glass-workers were so few that heroic 
efforts were required to increase the number 
to meet conditions of growth. Delays in 
getting machinery were beyond all reason. 
But the 
leaders in the enterprise had grasped the 


Capital was almost unobtainable. 


fundamental principle that plate glass can- 
not be manufactured successfully on a small 
scale—that the very best technical knowl- 
edge available must have behind it the bold 
investment of large capital. 

Foreign competition continued to be seri- 
ous, and each solution of technical or busi- 
ness problems seemed to be followed by new 
ones more difficult; but by 1895 it appeared 
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to Mr. Pitcairn and his associates that be- 
yond question plate glass manufacture as 
a native industry could be made to succeed. 
The old formidable problem of quality had 
been solved; American-made plate glass was 
equal to the imported article; and continu- 
ous improvement in process gave satisfactory 
The problem of 


establishing the industry on a business basis 


assurance for the future. 


equally secure had still to find its answer. 
The experience of the past, however, fore- 
shadowed the solution: economy of produc- 
tion was to be the secret of prosperity, and 
the only way to attain to this in the neces- 
sary degree was by that great fundamental 
economy which is involved in maximum 
quantity production. 

Here was a policy that once more called 
for large investment of capital. Factories 
at Ford City and Tarentum, Pennsylvania, 


already had been added to the original plant. 
The Company, by reorganizing and procur- 
ing an increase of capital stock to the total 
amount of $10,000,000, succeeded in ac- 
quiring additional plants at Charleroi, at 
Duquesne, and at Walton, Pennsylvania; at 
Elwood and Kokomo, Indiana; and also at 
Crystal City, Missouri. 

With mastery of process secured, and 
highest standards of quality firmly grounded 
in its own native traditions; with every 
manufacturing cost reduced by quantity 
production to its lowest terms; with a system 
of distribution approved by success and full 
of promise for steady growth in usefulness, 
the enterprise of making and marketing 
American plate glass, as exemplified in the 
development of the Pittsburgh Plate Glass 
Company, may be said to have reached its 
permanently successful period. 
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Ford City, Pennsylvania 


Stretching for a mile along the banks of the Allegheny River at Ford City, Pennsylvania, are the numerous buildings which constitute 
the largest plate glass plant in the world. 


THE PITTSBURGH PLATE 


HE economies in the manufacture of plate 
glass introduced up to 1896 had so well 
proved their efficacy that it was logical to 
seek like economy in distributing the product. 
In that year, accordingly, the present great system 
of distribution had its beginning, with Ware- 
houses in seven cities: New York, Boston, 


GLASS COMPANY TODAY 


Cincinnati, Detroit, St. Louis, Chicago, and 
Minneapolis. Today, forty-two Warehouses 
are maintained throughout the United States, 
in all of which expert service is available and 
large stocks are carried, for immediate delivery. 
These Warehouses have benefited both producer 
and consumer by assuring instant supply, and 


Crystal City, Missouri 
Another plant of the Pittsburgh Plate Glass Company devoted exclusively to the manufacture of plate glass. 
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Charleroi, Pennsylvania 


One of several plants of the Pittsburgh Plate Glass Company which make Carrara and heavy plate Black Glass. 


by eliminating long hauls have minimized break- 
age. They also have done much, by their wide 
representative activity, to educate the public to 
the almost infinite usefulness of glass. 

An almost unavoidable economic necessity, 
coincident with the institution of national dis- 
tributing centers, was an enlargement of the 
Company’s field of glass production, which until 
then had been limited to polished plate glass. 

From time to time after this date, the Com- 
pany extended its scope, until today the glass 
products of the Pittsburgh Plate Glass Company 


comprise polished plate glass, bent glass, mir- 
rors, leaded glass, Carrara and Black Glass, and 
window glass. Other forms of glass, also, not 
manufactured by the Company, are handled by 
its Warehouses, giving them a complete line of 
glass, interior and exterior, for buildings. 

It became apparent at an early date that the 
building trade would gladly look to a unified 
source of supply for certain lines not related 
to glass as a manufacture, but, like glass, im- 
portant in building construction. Notable among 
these were paints, varnishes, and brushes, which 


Kokomo, Indiana 


This plate glass plant of the Pittsburgh Plate Glass Company is located not far from the center of population of the United States. 
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Creighton, Pennsylvania 


Works No. 1 of the Pittsburgh Plate Glass Company. Erected in 1883, the Creighton plant is the second plate glass plant 
established in the United States. 


for a long time had been sorely needed in stand- 
ardized, reliably uniform kinds and qualities. 
To insure steady, prompt supply, as well as 
dependable quality, the Company decided, in 
1900, to take over the business of the Patton 
Paint Company, Milwaukee, Wisconsin. Shortly 
afterward it added the brush factory and busi- 
ness of Rennous, Kleinle & Company, Baltimore, 
Maryland. The welcome accorded these exten- 
sions of service necessitated rapid enlargement. 
A paint and varnish factory was established at 


Newark, New Jersey, to serve the Eastern United 
States and the export trade. Various other manu- 
facturing units were added, among them the Pit- 
cairn Varnish Company, Corona Chemical Com- 
pany, and the Red Wing Linseed Oil Company. 
These increases of business have compelled 
successive heavy increases in capital investment. 
In 1902, the capital stock was increased by cash 
subscription to $12,500,000. In 1906, cash was 
again obtained in a sum sufficient to bring the 
capitalization to $17,500,000. Four years later, 


Clarksburg, West Virginia 


One of the window glass plants of the Pittsburgh Plate Glass Company. 
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Mount Vernon, Ohio 


Another plant of the Pittsburgh Plate Glass Company devoted exclusively to the manufacture of window glass. 


in 1910, the capital stock was increased, also 
by cash subscription, to $22,750,000, and, in 
1917, by stock dividend, to $25,000,000. 

On October 5, 1920, the stockholders unani- 
mously approved the Consolidation Agreement 
adopted by the Directors to bring under the one 
corporate name those companies theretofore sub- 
sidiary to, and now united with, the Pittsburgh 
Plate Glass Company. In this consolidation is 


included the Columbia Chemical Company, pro- 
ducing soda ash, caustic soda, calcium chloride, 
tanners’ alkali, and lime fertilizer, some of which 
are used in glass-making. The plant is at Bar- 
berton, Ohio, and the limestone quarries near 
Zanesville, Ohio. This consolidation resulted 
in an increase of the Company’s capital stock 
to $37,500,000, which later was increased to 
$50,000,000. 


Courcelles, Belgium 


This is the plant of an independent corporation, the capital stock of which is owned by 


the Pittsburgh Plate Glass Company. 


During the World War it suffered so severely 


that it has been rebuilt. 
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PLATE GLASS AND COMMON GLASS 


OMMON glass, by a strange inconsistency, 
usually is known by the trade term “win- 
dow glass.” While common glass, as a 
matter of fact, is used in millions of windows, 
that is not its proper function. Common glass 
never should be employed, provided plate glass is 
obtainable, in any position where the glass is in- 
tended primarily for clear vision. 

Glass for windows, show cases, or similar use 
must be practically invisible in order that it may 
not interfere with the image that lies beyond; 
that is to say, it must be free from the bubbles, 
waves, and streaks generally found in common 
glass. Plate glass alone gives this freedom. 
The two kinds do not, in strict fact, compete one 
with the other. Just as there is a difference in 
price between steel and iron, and a sound eco- 
nomic reason for using steel for certain purposes 
and iron for others, irrespective of price, so 
there is an equally sound basis for choice be- 
tween plate glass and common glass. 

Each of these two kinds of glass has its par- 
ticular usefulness for certain purposes. The 
buyer whose selection is influenced unduly by 
the matter of price, begins at the wrong end. 
Decision as to the kind of glass to be used must 
be made in the first instance according to its 
fitness for the purpose. 

There are many cases in which the use of com- 
mon glass is perfectly good economy; but it is 
not good economy to wrest it out of its broad 
and legitimate field by endeavoring to use it for 
a service which it cannot perform so well. 
Wherever the nature of a case indicates plate 
glass to be desirable, the buyer may feel, with 
full confidence, that it will be also the most 
economical, 


GLASS AND EYESIGHT 


Cuartes I, Prentice, Present New York 
State Boarp or EXAMINERS IN OPTOMETRY 


A window-pane that is directed to the open and 
liable to be looked through should not contain stria- 
tions, bubbles, or other obstructions to the normal use 
of accommodation and its intimately associated, ever- 
shifting lines of binocular fixation. It is obvious that 
highly polished plate glass is the only glass possessing 
the essential properties to conserve vision. In short, 
that which most appeals to the eye is also best for it. 


Greorce W. McFarrickx, Prestioent NORTHERN 
ILLINOIS COLLEGE OF OPHTHALMOLOGY 


A glass fulfilling this condition should be a clear, 

white glass having no striations, bubbles, or strain in 
its make-up. It should have perfectly parallel sur- 
faces, and they must be ground and polished, per- 
fectly, so that each ray of light will pass through 
without being deflected from its proper course, exactly 
as if no glass were placed between eye and object. 
_ The cheaper flowed glass can in no way fulfill these 
conditions, as it is only by grinding and polishing its 
surfaces that this condition can be approached. Plate 
glass fulfills these conditions as no other glass can, 
and there is no question that the majority of people 
will demand its use when these facts are called to their 
attention, and they appreciate what a harmful effect 
imperfect glass will have upon their most precious 
possession, their eyes. 


A Striking Contrast 


This wall show case, with common glass in the upper section 
and plate glass below, tells its own story. 
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Dangerous Track or Common Glass? 


This view, as seen through the second window, appears to indicate a very dangerous condition of the tracks. However, the left- 
. c=) . a! rs . . a 
hand or plate glass window shows these same tracks lying smooth and even. It is evident, therefore, that a window of common glass 
5 a to} fa} 
is what causes the distorted image. 


Distorted Vision True Outlines 


In this picture, the window marked “X” is open, but in the 


Here the same view is seen through plate glass. A little reflec- 
others common glass transmits a distorted image. 


tion is noticeable, but no distortion of the view. 
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GLASS IN TYPICAL MODERN BUILDINGS 


EXAMPLES OF THE UNLIMITED Uses oF PITTsBURGH PLATE GLass COMPANY 
Propucts For Botu UTILITy AND Beauty As ILLUSTRATED BY THE 
Famous WooLworTH AND EQuITABLE BuiLpINcs In NEw YorK 


tures, the Woolworth Building in New York 

City, lifting its cathedral beauty seven hun- 
dred and ninety-two feet in air, faces all the 
winds. Its observation gallery is a lone peak. 
No rampart, natural or artificial, is near enough 
or high enough to wall off the storms. At its base 
are the sea, mother of tempests, and the Hudson 
river valley, highway for northern gales. 

As one looks down the dizzy precipices of its 
sculptured sides they seem aerial in grace; but 
behind that dainty garb of marble, carved lime- 
stone, and moulded terra cotta, is a massive 
chording of steel beams, plates, struts, braces, 
flanges, and diagonals that defy the storms. 

“The huge height and the wind-load,” says 
one of its builders, “developed enormous stresses 
and necessitated the use of huge columns and 
mighty girders.” 

The Woolworth was indeed built for enormous 
“wind-loads.” Yet the immense structure is 
pierced from base to summit with apertures that 
seem innumerable, where there is neither steel 
nor stone, but only a thin, transparent material. 
There are five thousand such apertures—five 
thousand great windows of plate glass, each 
with two panes, thus making ten thousand 
“lights” that must withstand the same winds that 
beat against the walls. 

A theorist (especially if familiar with the 
blasts that volley through New York’s canyons) 
might logically imagine a stupendous annual 
breakage. He will acquire unexpected infor- 
mation if he seeks out the man who knows all 
about the complex edifice from its nethermost 
caisson, one hundred and ten feet underground, 
to its summit, which is exactly one inch higher 
than the figure already mentioned. This is 
what Edward A. Cochran, superintendent of the 
great pile, says about the annual breakage of 
exterior plate glass lights. 


Pvt of the world’s inhabited struc- 


“Our replacements do not amount, all told, to 
two dozen lights a year. The breakage is prac- 
tically all above the sixth floor. This figure is 
for all exterior lights, including our great ex- 
panse of store-front windows, most of which are 
of bent plate glass.” 

Even in the old days of buildings that mod- 
estly hugged the earth, the architects of such 
cities as New York and Chicago had to give some 
consideration to wind-pressures; but they dealt 
with mere zephyrs compared with what men had 
to face when they began to rear their cities into 
the air instead of spreading them over the 
earth’s surface. The architects of New York’s 
mammoth structures figure on pressures that 
are titanic; they build against winds of eighty 
and one hundred miles an hour. Yet fully a 
quarter, and probably a third, of these precipi- 
tous surfaces is glass. And it serves. 


LARGEST OFFICE BUILDING IN THE WORLD 


Not far distant from the Woolworth, and loom- 
ing high among the skyscrapers which form 
the picturesque sky-line of lower Manhattan, 
is the great office structure of the Equitable 
Life Assurance Society of the United States. The 
largest office building in the world, noble in its 
mere bulk as in its architectural beauty, its forty 
stories contain one and one-quarter million 
square feet of rentable floor-space. 

Of the vast wall-area of the Equitable Build- 
ing, one-third is Pittsburgh plate glass. There are 
5700 windows, all polished plate glass, set and 
hung in balanced metal sashes. With such 
proportions of glass in modern buildings, it is 
easy to understand the importance of using the 
kind of glass that, besides its value for practical 
utility, is supreme in beauty, and thus plays per- 
fectly its part in combination with the costly 
marbles and terra cottas that enter so largely 
into these structures. 
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A Tower of Light 


The Woolworth Building, the tallest inhabited structure in the w 
hundred feet abov 


orld, rears its majestic height almost eight 
e Broadway—a sight never more impressive than when at night the light shines from its 
myriad windows of Pittsburgh plate glass. 
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Not to be content with the fullest admission of 
daylight through exterior windows, the builder 
of today knows that it is essential that every ray 
of this natural light deliver utmost service 
throughout the interior. Light is the one natural 
gift which, after being used and used again, still 
passes on, undiminished in value, to other uses. 
All that it requires is unimpeded passage. 

So the delightful in- 
teriors of such build- 
ings as the Woolworth 
and Equitable, no less 
than their outer win- 
dows, are supplied 
with glass in vast 
amount; and the beau- 
ties of pattern that 
glass permits give it 
genuine part in the 
decorative scheme. 

The entrance to the 
thousands of offices in 
the Equitable Building, 
for example, are prac- 
tically of solid glass. 
The 2500 high office 
doors are all of Pitts- 
burgh Plate Glass Com- 
pany chipped plate 
glass, each door con- 
sisting of only a steel 
frame with a_ great 
piece of this lustrous 
glass set in, unbroken 
by sash or other dis- 
turbing element. Per- 
fect for the transmis- 
sion of light to interior 
rooms and _ corridors, 
and still giving complete privacy, this beautiful 
plate glass serves as nothing else could. 

Without such glass, dark or dim corridors in 
the modern office building would impose a con- 
tinual expense for artificial illumination. This 
is entirely obviated by the simple method of 
“borrowing” the daylight that streams through 
the exterior windows, and by means of glass 
doors, glass partitions, and interior wall win- 
dows, letting it pass on to continue its service in 
the halls and corridors beyond. 

In all these architectural triumphs, glass is 
not restricted to locations where it serves simply 


The Equitable Building has 5700 Windows 


MODERN BUILDINGS 


for transmission of light. Its superior qualities 
of hardness, light-reflection, lustre, and cleanli- 
ness give it unique serviceability as structural 
material pure and simple. Thus in the Wool- 
worth Building, on which was lavished every art 
that adorns, glass was a main reliance for bril- 
liancy in decoration. As Cass Gilbert, the 
architect, said on its completion: “The wise 
liberality of the owner 
provided that the struc- 
ture should be enriched 
and beautified so as 
to give pleasure to the 
millions of people who 
will see it.” 

As in building the 
great ecclesiastical edi- 
fices of olden days, all 
the crafts were called 
in—mural painters, 
sculptors, modelers, 
carvers, gilders, work- 
ers in copper and iron. 
It is, indeed, a merited 
tribute to glass that in 
this unhampered quest 
of the beautiful, glass 
was not merely a ma- 
terial selected here and 
there or by chance, but 
that all the arts and 
crafts found it abso- 
lutely essential. The 
whole design of the fine 
Gothic entrance of the 
Woolworth on Broad- 
way rests on the use of 
glass. The glory of 
the dome ceiling in the 
arcade, so noble in color and design that it 
rivals the best mosaic work in Europe’s famous 
churches, is due to glass—to two and one-half 
million separate “‘tessere” or bits of stained 
glass, that make a radiance of color as if precious 
jewels thickly set were sparkling overhead. One 
cannot go anywhere, from the basements to the 
sixtieth story, without finding glass in some 
form, charming the eye while it renders its use- 
ful service. 

Even in such utilitarian parts of the building 
as the lavatories, glass of various kinds enabled 
the builders and embellishers to maintain the 
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same high standard of dignity and elegance 
that distinguishes more pretentious features of 
the building. Here is employed a form of glass 
which, as purely a structural material, has come 
into wide use, in modern office buildings and 
other structures, as paneling for the walls of 
rooms and corridors—the Pittsburgh Plate Glass 
Company’s famous product, Carrara Glass. 
Beauty, sanitation, permanence of surface finish, 
and economy of maintenance were the considera- 
tions that led to the selection of Carrara Glass 
for the lavatories of the Woolworth Building 
after an exhaustive study of all other materials. 


MODERN LIGHTING REQUIREMENTS 


Since it is out of the question, from consider- 
ations of privacy, to rely upon exterior lighting 
for lavatories and toilet rooms, modern archi- 
tectural design seeks first of all maximum bright- 
ness. All surfaces must be white, to reflect the 
light. In addition, the white surface must be 
impervious; it must not absorb moisture; and it 
should have a surface that will not be subject to 
accidental or deliberate defacement. Most pol- 
ished white mineral surfaces, such as marble, 
fall short in these particulars and require peri- 
odie refinishing. 

Carrara Glass alone meets all requirements. 
Hard, burnished, permanently white, bright, un- 
stainable, defying malicious injury with lead 
pencils or fluid, it has the richness of costly 
marble. The Woolworth Building management, 
in describing in a publication the spacious toilet 
rooms on practically every floor of the building, 
says: “The walls of these rooms are lined with 
white Carrara Glass, the sanitary and most at- 
tractive wall decoration known for this purpose.” 
All the walls are lined to a height of eight feet 
with this material, which after years of service 
exhibits the same brilliant appearance as in the 


beginning, unmarred, undefaced, and unstained. . 
8 8> > 


There has been no slightest deterioration, and the 
ease with which it is kept clean has made Carrara 
Glass one of the great permanent economies. 
Carrara Glass is used for wainscoting and par- 
titions in one hundred and eighteen rooms in the 
Woolworth Building, as follows: ninety-five toi- 
let rooms, thirteen janitors’ closets, the barber 
shop, and nine miscellaneous rooms. Approxi- 
mately 53,000 square feet of Carrara Glass was 
used in the building, of which 38,000 square feet 


was three-quarters-inch thickness, polished one 
side (for wainscoting), and 15,000 square feet 
one-inch stock, polished both sides (for parti- 
tions). There are about 750,000 lineal inches of 
ground edges, 50,000 lineal inches of polished 
edges, and 10,000 drilled holes. Eighteen 
freight cars were required to transport the glass 
from the factory. 

The immense ground-floor corridors of such 
buildings as those under consideration are to 
all intents and purposes public thoroughfares. 
Equitable Building records show that more than 
125,000 people pass through its many entrances 
daily. The general practice in such buildings 
is to make these corridors bazaar streets. In the 
ground-floor passageways of many large build- 
ings the visitor finds himself in aisles of plate 
glass, which are the show windows of shops that 
thus front on an arcade instead of on the public 
street. On the street frontage, likewise, plate 
glass store fronts are the rule. The show win- 
dows which form the lower frontage of the Wool- 
worth Building are designed with plate glass bent 
to curves, giving an effect in strict harmony with 
the general architectural scheme. 


SOLID PANELS OF MIRRORS 


Within these shops, in like manner, recourse 
is had to plate glass, for brightness and cleanli- 
ness, and to show merchandise to best advantage. 
For counters and table tops, for show cases and 
display wardrobes, nothing but plate glass will 
serve, while plate glass mirrors set in handsome 
patterns as paneling along the walls complete the 
picture of elegance. 

In the great barber shop in the basement of 
the Equitable Building, the walls are predomi- 
nantly of mirrors, and the partitions, wholly com- 
posed of plate glass mirrors, mitered and bev- 
eled, contribute a strikingly ornamental effect. 
The various desks and tables have spotless white 
Carrara Glass tops. 

In the Woolworth Building barber shop a 
similar solid paneling of mirrors forms the four 
hundred feet of walls. In the Turkish bath and 
swimming pool adjoining, plate glass encloses 
the hot-room and steam-room, so that they are in 
effect transparent cases, through which attendants 
may keep occupants under careful observation. 

Somewhere in the archives of the Equitable 
and Woolworth buildings are statistics as to the 
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number of individual plate glass mirrors that are 
structural parts of the buildings—over wash- 
stands in offices, in lavatories, and in spots where 
they serve as decoration or for lighting effects 
multiplied by reflection. No one ever has taken 
time to compute just what area they would cover 
if all were put together; but one statistician has 
calculated that the beveled plate glass in the mail- 
chutes of the Equitable and Woolworth buildings, 
if the panels were laid end to end, would extend 
much more than a mile; while another patient 
mathematician says the glass of all kinds in the 
Woolworth Building would make a generous can- 
opy over Madison Square, New York’s famous 
open place that occupies more than four city 
blocks. Nor is that all: the tenants of the offices 
have added their quota of plate glass in desk tops, 
book cases, and the like; the various offices of the 
Equitable Life Assurance Society alone would 
furnish impressive figures; the great banking 
institution that occupies the lower floors of the 
Woolworth Building has writing-shelves, deal- 
plates, and other tablets of heavy plate glass 
wherever one turns; and in the rooms occupied 
by the administrative and executive staffs of the 


building, every office desk has its plate glass top. 
Throughout the remainder of the building no 
fewer than 3000 private desks are so equipped. 


GLASS ENDURES HARDEST WEAR 


A significant fact that develops in any study 
of great office buildings is this: that the parts 
subjected to the most incessant and indeed the 
hardest wear are wholly or mainly of glass. 
Thus, we find that sixty-three elevators in the 
Equitable Building and twenty-nine in the Wool- 
worth, operated on a headway calculated in 
seconds, have their doors glazed with polished 
wire glass. So with office partitions, which, with 
their constantly swinging doors, have to endure 
the hardest kind of usage: these nowadays are 
built in by the management of each building for 
its tenants, and in practically all modern struc- 
tures such partitions are of steel, with chipped, 
sandblasted, or other obscure or patterned glass 
set in to give privacy while conserving light. 

In both these buildings polished plate glass, 
as well as the chipped, is much used for this in- 
terior service. In the Equitable Building there 
are in all about 25,000 feet of partitions. 


For Private Offices 


Plate glass partitions are now widely used for dividing large spaces into individual offices. Thus 
privacy is assured in each office while natural light is carried to the interior rooms and halls. 
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The Beauty of a Plate Glass Window 


Plate glass has many beauties. Sometimes, because of its mirror-like surface, it brings the charm of a reflected landscape into 

the wall in which it is set; and always, as one looks out from within, it shows the landscape as a picture ina frame. The charming 

photograph reproduced herewith is that of a library window in the Theology Building of Emory University, Atlanta, Georgia. 

By an interesting coincidence both the reflected and transmitted views are shown in the one picture and each is remarkably 
clear. Common glass used here would have distorted these images and disfigured a beautiful building. 


The Private Conservatory 


For the purposes here shown there is no satisfactory substitute for polished plate glass. 


This illustration shows how bent plate 


glass may be used to give added beauty and distinction. 


ADVANTAGES OF PLATE GLASS IN BUILDING 


N THE Woolworth and Equitable building 
examples just cited, the special structural 
values of plate glass—its beauty, clarity, 

durability, adaptability, resistance to wind, 
sanitary quality, and the variety of surface pat- 
terns available—are set forth. These qualities 
have led architects to specify plate glass more 
and more freely, so that today it is employed 
frequently in place of such materials as wood, 
plaster and metals, with little expense for re- 
placement and practically none for upkeep. 

Beauty, in a structure large or small, is a 

very substantial consideration in the appraisal 
of value. Architects and builders very gener- 
ally recognize this, and for great industrial and 
office buildings are using plate glass to an 
extent undreamed-of a few years ago. Home- 
builders as a class, however, are far from real- 
izing as they should how much brighter, more 
comfortable, more sanitary, and more beautiful 
in outward appearance their dwellings may be 
made by judicious use of plate glass. 


The average man building a residence is quite 
certain to specify minutely the wood for floors 
and trim, the heating and lighting fixtures, and 
even the hardware for doors, windows, and cup- 
boards. But when it comes to the glass through 
which, twelve months in every year, he is to get 
his view out-of-doors, he takes that for granted. 
Yet the dwelling that is glazed with plate is im- 
mediately enhanced in value. It is better to live 
in and easier to sell. Not only are plate glass 
windows a comfort to the occupants, but for the 
very reason that they are a somewhat unusual 
refinement, they give character and tone to a 
residence, conveying the impression that all its 
appointments must be of like elegance. 

This superior value is attained with astonish- 
ingly small difference in cost, as between com- 
mon window glass and plate glass. In the case 
of dwellings ranging in cost complete from 
$2,500 to $10,000, the outlay for plate glass 
windows would represent only from $30 to $150 
more than for common window glass. Plate 
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The Appropriateness of Plate Glass 


It is impossible to imagine the owner of such a residence as this permitting the use of anything but plate glass in its windows. To 
disfigure its beauty with panes of common glass would be an offense against comfort and good taste. 


Glass-Enclosed Porte-Cochére 


The canopy that protects from rain gains in beauty by the 

use of obscure glass, while the crystal clearness of the plate 

glass walls enclosing the entrance is one of the most attractive 
features of the house. 


glass is used almost exclusively in England, and 
as a matter of economy, in workingmen’s cot- 
tages and in even the smallest homes. 

Thus the showing, even on the straight com- 
parison of mere cost, is altogether favorable 
to plate. But a further advantage makes the 
actual money difference still less. This is its 
durability. Plate glass windows are stronger. 
They withstand shocks, impacts, and sudden wind 
pressures that would shatter a weaker glass. 
Another weighty advantage involved by the gen- 
eral use of plate glass in large buildings in our 
cities is the security of pedestrians. The risk 
of injury by falling glass has been largely 
eliminated. 

All glass, whether common window or plate, 
is of course non-inflammable and to that extent 
in many ways a safeguard against fire. But 
plate glass is more than simply non-inflammable: 
it is fire-resistant. Heavy plate, set in metal 
framing, has been found, by actual practical 
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Daylight Illumination 


Plate glass, clear or obscure, solves many problems of interior lighting in large buildings. In this sectional view of the Union Arcade 
of Pittsburgh the interior walls and doors of the offices are almost wholly of plate glass, principally of the chipped or sand- 
blasted varieties, thus admitting daylight from the exterior but insuring complete privacy to the office tenants. 


The Sun Parlor 


In no room of the home is it more important that plate glass be used for glazing. Clarity, 
strength, and beauty are the essential qualities required in glass for such purposes. 
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Serving a Double Purpose 


These pictures strikingly illustrate how an ingenious architect solved a difficult problem by the use of plate glass. The long corridors 
of the Missouri State Capitol building are lighted by means of artistic plate glass windows in the upper walls of the adjoining rooms. 
Thus the glass is made to serve the twofold function of beauty and utility. 


experience, to be far more of a fire-resistant than 
most persons would suppose. Thus from the 
viewpoint of fire-hazard alone the glass partition 
or wall has every advantage over wood. Besides 
being ornamental and conserving light, it will 
not burn. In competition with strictly fire-proof 
materials plate glass may well be used where 
the importance of light outweighs a minor fire- 
hazard. 

Some form of plate glass will be found to 
adapt itself to any glazing purpose, interior or 
exterior, and in harmony with any scheme of 
trim. For partitions and other interior construc- 
tion where angles are undesirable, the Pittsburgh 
Plate Glass Company makes bent glass that 
lends itself to practically any conceivable de- 
sign. It is made in many degrees of curvature 
and imparts an elegance that can hardly be 
obtained in any other material or with equal 
economy. 

So great is the versatility of plate glass that 
architects and decorators are constantly working 
out new adaptations, some based upon the 
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The Modern Bank 


Plate glass, leaded for decorative windows, polished and beveled for doors and tellers’ windows, polished and rounded for tellers’ 
deal-plates, wall-desks, and stationery partitions, falls naturally into place in the modern bank interior, where 
severe elegance is a requisite, and orderliness is the “‘first law.” 


thought of decorative beauty and some upon it is desirable to break wall space in a decora- 
strictly structural or sanitary considerations. tive way, without hanging pictures. The ever- 

Windows which look out upon scenery are changing view through the window-panes in 
being called more and more into play where itself is a picture beyond the skill of any artist. 


Bank Partitions 


Many beautiful and artistic effects are secured in bank interiors through the combination 
of clear or obscure plate glass and ornamental metal work. 
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An All-Plate-Glass-Front Building: The Hallidie Building in San Francisco, California 


Any discussion of the importance of glazing with plate glass would be incomplete without mention of the triumph of an all-plate- 
glass-front building, which secures maximum interior illumination by eliminating, so far as possible, every obstruction to the free 
entrance of daylight. The illustration shows how the Hallidie Building, recently constructed in San Francisco, in its street elevation 
has practically a one hundred per cent glazed surface. 


The chief elements embodied in the design are the structural details and the architectural treatment of the elevation. The construc- 
tion, which was relatively simple, has been accomplished as shown in the plans below. The center lines of the columns and the 
spandrel girders are located 3 feet 3 inches inside the building line, and the skeleton of the structure is entirely free from the front 
wall. At the floors, the spandrel girders extend 2 feet 2 inches above the floor line. The connection between stories is cut off by a 
thin concrete slab which extends from the girders to the building line. Tn order to secure proper ventilation and permit washing of the 
glass, the sash of the all-metal framework is side-pivoted. The treatment of the fire-escape is novel, giving to the elevation the 
effect of flanking pavilions. 
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Elevation Plan Section 


MIRRORS 


The First “Moving Pictures” 


Long before the day of the cinema, millions of mirrors were showing 
before them. The subject of this view without doubt is well aw 


so long as she stands before it. 


the lifelike moving images of all that passed 
are that the mirror will hold a beautiful picture 


A SHORT HISTORY OF THE MIRROR 


EAUTY never has been without her mirror. 
Nature gave the first woman crystalline 
pools from which her reflection smiled at 

her. With man’s first mastery of materials, a 
way was found to polish stones and metals 
sufficiently to produce a reflection. Long before 
the glass mirror was made, there were mirrors 
of burnished steel and silver. Never would the 
Queen of Sheba, Helen of Troy, or Cleopatra 
have been content to know only from the lips of 
their admirers how dazzling were their charms. 

The Greeks and Romans of the Middle Ages 
apparently knew the means by which glass might 
be made to reflect perfect images; but though 
Aristotle wrote that “while metal or stone must 
be polished to serve, glass or crystal must needs 
be lined with metal to cast back an image,” they 
probably were content with their metal make- 
shifts, for we can find no record that they made 
any others. Early glass was not, in fact, suff- 
ciently transparent for use in mirrors. 

Indeed it was not until about the Eleventh 
Century that glass mirrors were produced. The 
Venetians, naturally, figure prominently in this 
early manufacture, for they were leaders in the 
art of making all kinds of glass. But they were 
not the only possessors of the knowledge of mir- 
ror-making. The archives contain a petition by 
three Venetians, about 1300, seeking permission 
to sell certain materials which they had on hand 
because a German mirror-maker had broken his 
agreement with them. 

In 1507, Andrea and Domenico del Gallo ob- 


tained a twenty years’ privilege as the sole 


makers of mirrors in Venice, asserting that they 
possessed a secret then known only in one Ger- 
man works. No specimen of their craft is 
known to exist but every collector dreams of 
finding one; for, strange as it may seem in the 
case of so fragile an object, some mirrors have 
survived through the centuries, and a few in al- 
most their full original beauty. Indeed, a good 
mirror, whether of the past or of today, is one 
of the very enduring articles. In this respect, 
America may properly be proud of its mirror- 
making prestige, for, barring accident, an Ameri- 
can plate glass mirror may remain unimpaired 
in beauty and usefulness for generations. 

About 1560, a guild of mirror-makers was 
formed in the city of Venice. So highly was the 
art esteemed, that its practitioners often were 
knighted, and many were carried into the higher 
nobility. From this it is seen that the mirror- 
maker was regarded not as a mere workman but 
as a Creative artist of high rank. 

Venice practically monopolized the field until 
the latter years of the Sixteenth Century. From 
that time on, the literature and records of many 
countries show references to the widening indus- 
try. In 1664, Sir Robert Mansell, of London, 
wrote about making, grinding, and foiling. The 
last-named process, so pre-eminently important, 
had been greatly improved by that time. 

The original method had been that of apply- 
ing a thin sheet of tin amalgam to the glass. 
This marked an immediate and striking improve- 
ment upon the polished steel or silver mirror, 
but it was far from giving the wonderful reflec- 
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tion of our modern mirrors. Venetian workers 
originated a method of attaching reflecting foil 
to the glass by means of an amalgam of mercury. 
This gave the mirror a back practically inde- 
structible, but the method has been superseded 
by the present form of mirror, as mercury is 
far too expensive in this day of widespread de- 
mand for mirrors. 

The mirror as we know it is, as a matter of 
fact, a genuinely modern development. It was 
about 1865 when the chemical method of deposit- 
ing a coating of silver on glass was discovered. 
This remains the basic process for present-day 
mirror-making, but it has been progressively im- 
proved and it seems safe to predict that while fur- 
ther technical modifications may be made, they 
will be merely in the line of manufacturing meth- 
od; in so far as concerns the production of mirror 
quality, the process is eminently satisfactory. 


The French are entitled to the honor of hav- 
ing discovered this method, and for many years 
they had the unquestioned monopoly of fine mir- 
ror-making. A “French plate” mirror was the 
only kind that a person of any consequence 
would think of owning. Even after plate glass 
manufacture had struggled to the position of 
an assured American industry, France still re- 
mained pre-eminent in this field. But in recent 
years, as a direct result of the ascendancy of 
American plate glass, the United States has won 
supremacy in the mirror-making field also. To- 
day this country is acknowledged to be the pro- 
ducer of the finest mirrors in the world, as to 
the quality of both glass and silvering. 

It is a source of deep satisfaction to the Pitts- 
burgh Plate Glass Company that its long battle 
for the plate glass industry has included among 
the fruits of success this signal achievement. 


THE MAKING OF PLATE GLASS MIRRORS 


Ay ARTICLE in another part of this volume, 
describing the methods of grading plate 
glass, explains that all plate glass turned out by 
an efficient organization is manufactured by the 
same process and that the differences in grade 
are established by critical selection after the 
glass is finished in the works. 

The plate glass selected for mirror-making 
(“silvering quality,” in technical language) must 
be of the very highest grade in surface and 
structure, because the silvered back accentuates 
every defect almost as if it had magnifying 
power. 

Only very limited areas in any given sheet of 
glass are selected by the Pittsburgh Plate Glass 
Company experts as being of the quality de- 
manded by the mirror department. An uncom- 
promisingly high standard in this regard, and 
undeviating adherence to it, decide the quality 
of mirrors. It is true that such rigid selection 
makes necessary a considerable amount of wast- 
age through cutting out rejected portions; but 
the processes of mirror-making are elaborate, 
and it is sound economy to use, from the outset, 
only the finest material for the work. 

The first process in making the mirror is the 
beveling of the edges, if it is to be beveled. 


After beveling comes the process of silvering. 
This cannot be done until the glass has been 
put through a most radical process of cleaning, 
among other things passing under machines for 
the removal of dirt and scratches. 

The formula for the silvering solution is 
almost uniform throughout the world, but the 
application of the principle presents innumer- 
able details of technique, manufacturing system, 
and resource. Shop management, equipment, 
the experience and skill of the workers, and many 
other practical, everyday considerations deter- 
mine the quality of the mirrors that are turned 
out by any establishment. 

No glass can be silvered satisfactorily if it is 
dirty; but the definition of “dirt” may and does 
vary as widely as the term can be stretched. 
While in many industries a washing with ordi- 
nary water might be considered an ample cleans- 
ing, plate glass that is to be prepared properly 
for silvering must be washed with distilled water. 
The Pittsburgh Plate Glass Company’s definition 
of a clean glass surface is one that is chemically 
clean. The distinction is important, for the sil- 
vering process is a chemical process and not 
simply mechanical. The ingredients are sensi- 
tive and give good results under none but the 
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The Mirror Receives Its Silvering 


Someone has likened the pouring of the silver solution upon the 
sheet of plate glass destined for mirror-making to the pouring of 
pancake batter upon a griddle. 


most favorable circumstances. From the mo- 
ment of cleansing, the washed plate must be 
protected scrupulously from any fresh soiling— 
even so much as a little dust. The mirror-maker 
who intends to maintain uniformly his standard 
of excellence must provide a silvering room 
that is dust-free. The washed plate is brought 
into such a room and placed on a blanketed table 
equipped with devices for warming the plate to 
a uniform temperature of from 90 to 100 degrees 
Fahrenheit. 

When the workers have assured themselves 
that the plate is in every way ready, a solution of 
nitrate of silver is poured carefully over it. A 
reagent, added to the solution before pouring, 
begins to operate in a few minutes and precipi- 
tates the silver on the glass, leaving the liquid on 
top, where it serves to exclude air from the silver, 
thus preventing its oxidation. 

When the precipitation is complete, the plate 
is dried. A preservative coating of shellac is 
spread over the silver and over that is painted a 
weatherproof coat of mirror-back paint. This 
completes the processes involved in making a 
modern plate glass mirror of the highest grade, 
known to the trade by the standard name of 
“patent-back mirror.” 

The purpose of the coats of shellac and paint 
is to protect the film of silver from moisture 
or abrasion, and extreme care must be taken to 
preserve intact these protective coats. When the 
mirror is set in place, provision must be made 


Drying the Newly Silvered Mirrors 


These mirrors have been silvered, as is shown in the preceding 
picture, and now are lying on the silvering table in order that the 
metallic silver may be precipitated. 


to prevent moisture from condensing on the 
painted back of the mirror. An air space be- 
tween the back of the mirror and the walls always 
should be provided, and this space should be 
such that some circulation of air can be assured. 
Mirrors never should be exposed to extremes of 
heat or cold. 

The silvering is assumed to be good for at 
least one year, but there is no reason why a 
mirror, which originally is made properly, 
should not remain in perfect condition for many 
years under the conditions found in the average 
home, if it is properly protected from moisture, 
and the protective backing is preserved from 
damage of any kind. 

If the mirror is not properly set, and is sub- 
ject to moist conditions, the moisture eventually 
will penetrate to the silver coating and cause oxi- 
dation of the silver, which shows on the surface 
of the mirror as minute black spots that grad- 
ually spread, as oxidation develops, until the 
mirror presents an unsightly appearance. This 
damage will appear and develop much more 
rapidly should the protective paint coating be 
damaged in any way. 

A mirror which has become oxidized, or 
“spoiled,” can be made practically as good as 
new by removing the silver and treating the glass 
as in the original silvering process. This will 
restore only the silvering; any scratches or de- 
fects in the glass will remain. This point will 
be found more fully discussed on page 206. 
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The Three-Panel Mirror 


The beauty of this form of treatment is obvious. It accords well 
with the architectural features of the room. 


THE MIRROR 


ie THE cultured civilization of today the mirror 

is far more than a mere looking-glass. It is 
one of the most beautiful objects produced in 
all the development of man’s esthetic faculties, 
and in our time it is coming into its rightful 
place. No longer is it restricted to places and 
occasions where we use it simply to see our own 
image. The gratifying increase in public under- 
standing of beauty and ornament has encouraged 
and enabled architects and interior decorators 
to place mirrors for other purposes. 


The Horizontal-Panel Mirror 


A familiar use of the mantel mirror in which it has its highest 


value as a looking-glass as well as for wall decoration. 


GLASS COMPANY 


The Large Mantel Mirror 


In the room above pictured the unusual size of the mirror area 
adds greatly to the apparent spaciousness of the room. 


IN THE HOME 


While every use of a mirror depends on its 
property of reflection, the kinds of reflection to 
be gained are innumerable. A mirror may be so 
hung in an interior as to reflect a bit of landscape 
outside. Thus used, it is a picture, and a picture 
within the reach of any purse. It may be hung 
to reflect a color, in order to make the “spot” so 
dear to the artist on a wall needing such a touch. 
It may be used to “catch” daylight and thus 
brighten a part of the room that otherwise would 
be lifeless; or it may serve to give brilliant 


Mirrors in a Mantel 


The 


This shows a very attractive use of mirrors in a mantel. 
unused grate area is made to reflect the room, 
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Types of Wall Mirrors 


Upon this page are shown three of the many types of wall mirrors in ornamental frames. Such mirrors are particularly effective as 
reflecting backgrounds for plants, statuettes, vases, and other ornaments. 


reduplication of artificial lights. A room that is too short or too narrow will gain in appearance 
“squat” can be relieved by cunning use of a_ of spaciousness if a mirror be placed at its end 
single mirror, if one of the right shape be hung or opposite the entrance. A mirror of correct 
in exactly the right place. A room that seems proportion hung between two windows at the end 


An Effective Dining-Room Mirror A Gold-Framed Mirror 
The glass here shown is contrived to form an integral part of the This superb frame and the glass it encloses are in perfect accord 
scheme of decoration. with chair, lamp, and console table. 
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Mirrors in a Millinery Shop 


A millinery shop is made attractive by its mirrors no less than by its display of headgear, and the two are inseparable. Such inte- 
riors as the one here pictured present attractive vistas of reflecting surfaces and, still more to the purpose, enable the purchaser to 


try the effect of the hats. 


of a narrow room will make an amazing change 
and will convert an uninteresting or even un- 
pleasing apartment into one that has the inde- 
finable charm of “style”; for style, as the artist 
knows it, is a matter of touches like this. 

There is no easier or simpler way to give dis- 
tinction to a hallway. This, the first place to be 


seca 


It is probable that the mirror is the principal sales-person in such transactions. 


entered by guest or owner, too often is sombre 
or at least unattractive. Most halls are too small 
for pictures or for the effective use of other 
decoration, but no hall is too small, or too unpre- 
tentious, for a mirror. It is always appropriate, 
always an improvement; in a dark hall or on a 
dark stair, it is more than an ornament; it dispels 


Mirrors in Dressers and Wardrobe Doors 


A dresser must have a mirror, and if this be supplemented by a full-length glass in a near-by door, as shown above, all toilet purposes 


are served. 


In some cases it adds to the architectural effect to have the door made of plate glass mirrors in small panes, set in a 


sash effect as shown in the smaller picture. 
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gloom. A_ statuette or similar object gains 
immeasurably when a mirror of appropriate size 
is placed immediately behind it. There is no 
more exquisite thing than flowers with a mirror 
for background. A corner too low for a picture, 
too small for any other use, instantly is lifted 
from its nothingness by such a bit of polished 
and silvered glass. 

A mirror is a thing to use deftly, with sensi- 
tive appreciation of fitness. A single mirror in 
one room may be just right, while two or more 
would “fight each other.” But another room 
may gain distinguished character by a number 


of mirrors so disposed as to send a play of beauty 
flashing around the walls. In the average dwell- 
ing there is not a room that cannot be improved 
by at least one mirror in the right place. 

Mirror frames may be of the utmost sim- 
plicity, or they may be in themselves a part of a 
scheme of lavish decoration. In many cases, as 
in tiled bathrooms or in paneled or otherwise 
fancifully decorated apartments, it may even be 
effective to use them with no frame at all. In- 
deed, the adaptability of the mirror for ornament 
is so unlimited that a volume might be written 
on this one theme of interior decoration. 


THE MIRROR AS A LOOKING-GLASS 


HE successful establishment of plate glass 
manufacture as an American industry, which 
has made plate glass, formerly a luxury, now 
a practical, common, everyday utility, has done 
more than that: it has brought into well-nigh uni- 
versal use the full-length plate glass mirror. 
Within the memory of the elder of the present 
generation was a time when a full-length “French 
mirror’ was a precious thing indeed, and its pos- 
sessor envied—and also eagerly visited by callers 
who “just dropped in” for a moment to have a 
look at themselves. Those were the simple days. 
Today the most unpretentious home can afford 
even a pier glass, and it is not merely the woman 
of fashion who requires the facilities of self-in- 
spection: the well-groomed man thus serves his 
self-respect rather than his vanity, while the deft- 
fingered woman who has the knack of gowning 
herself finds the full-length mirror not only a 
convenience but a very practical home economy. 
Coincidently with its wide use, there have 
come many ingenious ways of placing these large 
mirrors. Whereas the old-fashioned mirror was 
either a so-called pier glass or else a glass hung 
on a large and cumbersome stand, the large mir- 
rors of today are set where they are neither in 
the way nor inconvenient. For example, a most 
economical and attractive method of our time is 
to set mirrors in the doors of wardrobe cupboards 
and similar closets in bedrooms, boudoirs, sit- 
ting and sewing rooms, and so on. Sometimes 
they are on the outside of the doors, if the 
scheme of decoration makes this arrangement 
suitable. At other times they are on the inside, 


a method much used where there are small chil- 
dren who in their play might scratch exposed 
mirrors. 

A strikingly beautiful way of using a full- 
length mirror for the combined purpose of look- 
ing-glass and decorative element, is to set it at 
the end of a long front room or of an upper hall. 
In a room with two doors that face each other 
directly or approximately so, a full-length re- 
flection in each door enables women to study 
their costumes from all angles. Such an ar- 
rangement, moreover, almost always increases 
the illumination. 


MIRRORS IN BATHROOMS 


In the bathroom the correct use of mirrors 
will make a permanent saving in the artificial 
lighting bills. Too often the attempt is made to 
make shift with a single mirror in this room. 
This almost always is a mistaken economy, for 
there are very few bathrooms where the same 
mirror will be equally serviceable for both natu- 
ral and artificial light. Therefore, whenever a 
single mirror is used, it necessarily is placed 
with reference to the artificial light, for other- 
wise it would be useless after dark. The conse- 
quence is that there are surprisingly many bath- 
rooms with plenty of natural light but with the 
mirror so placed that even in the brightest morn- 
ing it is necessary to use artificial light. 

There is hardly to be found a bathroom that 
will not benefit in comfort and economy from at 
least two mirrors, one for use with natural light 
and the other with artificial light. In a house 
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Lavatory Mirrors 


Plate glass mirrors have prominent place in all well appointed lavatories. In some cases they are made adjustable 
as to position, a considerable convenience in shaving. 


THE MIRROR 


IN FURNITURE 


Mirrors in Bathroom Cabinets 


The obvious convenience of having a mirror inserted in the door of the cabinet which hangs before the 
wash-basin has made its employment almost universal. 


where there are several men, it is a convenience 
to have a shaving mirror in addition, either 
alongside a window or over the bowl, so that two 
men may use the room simultaneously. 

The bathroom walls, being either tiled or of 
special material, lend themselves well to mir- 
rors permanently set in. They may be used with 
or without frames according to circumstances. 

The reception room in every dwelling should 


have a mirror primarily for use as a looking- 
glass, since every woman desires to be sure 
that her costume is in perfect order before her 
hostess greets her. This little provision for the 
comfort of guests often saves the household from 
the fuss of taking visitors upstairs. It is also a 
decided convenience to the women of the house- 
hold by permitting them to get a last glimpse of 
their apparel before going out. 


THE MIRROR IN FURNITURE 


lee mirror in furniture serves two purposes— 
for pure decoration or for use as a looking- 
glass. In the bedroom, dressing room, and bou- 
doir, its primary utility is that of a looking-glass, 
which suggests its use in wardrobe doors, also 
on dressing tables and bureaus, where, as a rule, 
the mirror is most serviceable when so arranged 
as to be adjustable in various positions. 

In the dining room, on the contrary, the mir- 
ror as a back for the sideboard and the china 
closet or glass cabinet is to be treated entirely 
as a part of the decorative scheme of the room. 
Its property of reflection in these cases should 
be studied with direct reference to the silver, 
porcelain, and glass. The reflection is for the 
purpose of enhancing the beauty of these objects 
by bringing out their full grace and lustre. The 


correctness of using mirrors in such furniture 
has been recognized in all periods of art. It is 
one of the distinguished modes of ornament. 
The same principle applies to the glass cabi- 
nets in drawing-rooms and reception rooms for 
the little objects of art that always have been a 
favorite and appropriate element in the furnish- 
ing of such apartments, where a general effect 
of formal elegance is quite correct and justified. 
If the bookcases in the library are glazed, as 
they should be to protect the volumes against 
dust and injury, mirrors may very well be sub- 
stituted for glass to hide shelves the effect of 
which is unsightly, either because they contain 
books with damaged or otherwise displeasing 
backs, or because they have to be used for pre- 
serving necessary but unattractive and untidy 
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Dressing Tables 


A dressing table without mirrors is unthinkable and the value of setting the two wing-mirrors at an angle to the center glass is one 


that needs no argument with any woman. 


The designs here pictured are merely two of the infinite variety of 


mirror applications for this purpose. 


pamphlets and similar literary material. The 
remedying of such bad spots in the library often 
adds marked brilliancy if the arrangement of 
mirror doors is judicious and harmonious. 

The use of transparent plate glass tops for 
furniture has become one of the standard 
methods for preserving and beautifying and at 
the same time displaying costly furniture of high 
polish. The principle can be applied with 
equally good results for the purpose of conceal- 
ment, by using mirror tops. For example, if a 


r 


y 


Vanity Cases 


Generous mirror surface is as important in connection with the 

vanity case as for the dressing table. In this picture a full-length 

view is easily obtainable and the mirror in itself is a decorative 
feature of the room, 


certain piece of furniture happens to have an 
expanse of top out of keeping in color or finish 
with the rest of the apartment, the objection can 
be removed by covering it with plate glass in 
mirror form instead of transparent plate. 

Dining-room tables may have tops wholly of 
mirror glass, or there may be merely a mirror 
center-piece. The center-piece effect is appropri- 
ate on a table with its surface entirely uncovered, 
or on a table that is covered for protection with 
a transparent plate glass top. 


Buffet Mirror 


The purpose of a buffet mirror such as is pictured is largely that 

of architectural ornamentation. In this case it accords perfectly 

with the Chippendale furniture and other appointments of a 
handsome room. 
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The mirror in modern house decoration serves in many useful ways. By reflecting an exterior or interior scene, 

a mirror makes a picture in all the exact lights and shades and colors of nature, or it may be used to produce a “‘spot”’ 

of color or a pool of light wherever needed. Many a sombre, uninteresting wall is thus changed to something with 
character and charm—all by means of a mirror in the right place. 
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THE MIRROR IN FURNITURE 


A mirror image can be enhanced by a beautiful frame as 
personal appearance is improved by handsome clothing. 
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Wall and Column Mirrors 


Plate glass mirrors are coming more and more into use for decoration in the modern public dining room. Diners enjoy the added 
sense of companionship and interest thus produced. 


THE MIRROR IN PUBLIC PLACES 


N HOTELS, restaurants, and other places of receipts. Very few people are willing to sit 
refreshment where there are many tables, the facing blank walls. A feeling of discomfort is 
mirror has a highly practical value that literally common to most human beings when they sit thus 
can be counted in the dollars and cents of daily turned away from companionship, but a certain 


An All-Mirror Room 


This is a room of such far-reaching vistas in every direction that the eye finds 
entertainment in following the oft-repeated reflections. 
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Rear-Counter Mirrors 


How uninviting the soda fountain would be without its background of mirrors can well be imagined. 


proportion of the seats must be so placed. By placed, others are visible. No one is compelled 
the simple expedient of using an unbroken series — to face a blank wall, and thus every bit of space 
of mirrors for the walls, all seats are made _ in the room can be utilized for profit. 

equally desirable. No matter where a guest is In addition, these mirrors give brilliancy 


ec 


The Modern Barber Shop 


Walls and columns are given over to mirrors in the up-to-date “‘tonsorial parlor.” The column mirror on the right in this illustration 
shows miter-cut lines for decorative effect. 
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Refrigerator Accessories 


In the picture here given the attractiveness of a handsomely appointed butcher shop is largely enhanced by the liberal use of mirrors 
in the fronts of the refrigerator. The variation of form has been ingeniously employed to make the room more interesting. 


both day and night and impart to the scene 
vivacity and cheer. This probably is the most 
economical form of decoration for places of 
such character, where tobacco smoke or incidents 
of catering soon discolor an ornamental surface. 
The wall of mirrors retains its beauty perma- 


nently and has the advantage over every other 
sort of decoration, that it always is exquisitely 
clean. Furthermore, alterations that inevitably 
destroy other ornament do not lessen the value 
of such mirrors, since they may be removed in- 
tact and reinstalled wherever desired. A value 


Column Mirrors 


One of the more recent applications of mirror surfaces is to enclose the bases of otherwise unsightly columns. Columns are necessary 
for support and usually obscure the view, but this disadvantage is practically obviated by making them reflect their surroundings. 
The use of mirrors for this purpose is extending rapidly. 
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SPECIAL USES OF MIRRORS 


that appeals to interior decorators is that mirrors 
may be made to serve diametrically opposite 
purposes. For example, a wall presenting too 
large an expanse can be so broken by mirrors 
that it is reduced to dimensions satisfactory to 
the eye. Or, on the contrary, wall-spaces that 
seem constrained or pinched are altered so radi- 
cally in appearance that it is as if some magic 
had expanded them. This is merely a matter of 
placing a few or many mirrors according to 
certain simple rules of optics. 

The usefulness of this form of glass for public 
places is not based by any means upon showiness. 
It is possible to panel an entire room, and even to 
give it a ceiling of mirrors, and still keep it in 
perfect artistic style and quiet elegance. One of 


the charms of mirror decoration that tempts the . 


modern artist lies in the fact that it lends itself 
subtly and intimately to the most delicate and 
unobtrusive beauties of style. 

Some of the best effects in such locations as 


SPECIAL USES 


lee mirror, both of plate glass and of cylin- 
der or sheet glass, has long served in a vast 
variety of ways for industry, from fancy box 
tops and other minor ornamental purposes to the 
most important duties, as for locomotive head- 
lights, searchlights, and even telescopes. 

The giant searchlights are implements of daily 
work no less than instruments of war. They 
serve the miner, the engineer, the contractor, the 
manufacturer, the farmer. They serve trans- 
portation on land and sea, and do it all so well 
because of their high-grade glass mirror. 

Signaling in the daytime by heliograph (which 
is telegraphing with the sun’s rays) is the origi- 
nal wireless. It was used long before the World 
War and served men efficiently for the works 
of peace. In new country, heliographing still 
remains a ready method for communication be- 
tween parties of explorers, surveyors, engineers, 
and other advance agents of civilization. It 
requires no heavy equipment and lays no tax 
on the slight transportation facilities of parties 
that have to force their way through wilderness. 
A few small mirrors will do the work. At any 
moment men far apart and out of sight and hear- 


hotel and theatre lobbies are obtained by mirrors 
unnoticed by the public, because, though in plain 
sight, they are so adjusted that neither polished 
surfaces nor reflections are conspicuous. 

The service performed by mirrors in shops is, 
of course, too well understood to require elabo- 
ration. The reader will be surprised, however, 
if he will devote a half-hour to observing the 
number of shop mirrors and the variety of serv- 
ice they perform. As with transparent glass, we 
moderns have become too thoroughly accustomed 
to mirrors to realize how they fill our daily life. 
Such places as barber shops, drug and confec- 
tionery stores, and beverage shops would be 
quite inconceivable without them. Thousands 
of shops and stores would be disfigured with 
ugly corners, blank walls and columns, or ob- 
structive pillars, were it not for the ever-ready 
and ever-effective mirror that instantly trans- 
forms such incongruous spots into features of 
real attractiveness. 


OF MIRRORS 


ing of each other are thus able to communicate. 
An enumeration of all the industrial, commer- 
cial, and scientific uses of mirrors would involve 
a list of many modern enterprises. It is hardly 


necessary to refer to the fact that automobile 


lights, electric pocket flash-lights, and other 
articles of common use all need mirrors. The 
automobile driver, speeding along with his atten- 
tion fixed upon the road before him, has no need 
to turn his head to see whether he must allow 
for a swifter car coming up from the rear: he 
has a telltale mirror at his elbow. The road over 
which he has just passed unrolls continuously 
to his view and an extensive image is reflected 
from the small surface because its concave curve 
acts as a reducing glass. The interior of the car 
also, if it be a limousine, is likely to have its mir- 
ror in which the occupant on her way to ball or 
theatre party may take late note of her coiffure. 

Bits of looking-glass are very much the rule 
in the innumerable penny-in-the-slot vending 
machines. Experience has demonstrated that the 
mirror will attract possible customers—men as 
well as women—who then are apt to heed the 
suggestion of the waiting slot. 


ee 
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Distortion Mirrors 


The old-fashioned mirrors in which defective common glass was silvered must have suggested the humorous possibilities that lay in 
distortion mirrors. There now exists 2 regular demand from amusement places for looking-glasses in which the surface has been so 
skillfully waved and curved as to transform any beholder into a weird monstrosity. 


SPECIAL USES OF MIRRORS 


Distortion Mirrors 


The man with the turtle neck, the man with the zigzag legs, the pair of human step-ladders, and the three-headed wonder, all 
are here. Such mirrors are always popular and are surrounded by groups of visitors, who seem to find a fascination in seeing 
to what extent their own familiar features ean be caricatured. 
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The oculist, in making his examination, hangs 
a circular perforated mirror over one eye and 
thereby is able to reflect a strong beam of light 
upon the organ under scrutiny while he peers 
through the tiny hole in the center. The dentist 
uses a tiny mirror set at an angle on a slender 
handle and thus detects the significant discolora- 
tion, however hidden it may be. Without this 
glass his work would be seriously hampered. 

The world’s entertainment utilizes mirrors ex- 
tensively. The spot-light, so beloved of actors 
and audience, is a creature of the mirror. The 
stage uses it for illusions, for its most gorgeous 
vari-colored lighting effects, for storm, and for 
moonlight. The “distortion mirror” in amuse- 
ment places makes all the world laugh at its own 
wry image. These weird masterpieces of crafts- 
manship are made with such scientific knowledge 
of visual angles that their complexities of surface 
produce the most startling effects. 

A still stranger use of mirrors is that long em- 
ployed by stage “magicians.” Thaumaturgy has 


certain mysterious cabinets that when opened to 
the view of the audience are plainly seen to be 
empty. People placed in such cabinets are found 
when the door is re-opened to have disappeared 
apparently into empty air, but all because of the 
cunning arrangement of mirrors so disposed as to 
reflect the top and sides and thus create an illu- 
sion of emptiness over a concealed compartment. 
Perhaps the most inspiring use of mirrors is 
that connected with astronomy. Many of the 
world’s greatest telescopes are of the reflector 
type, which is to say that the observer does not 
look directly up into the sky but down into a 
huge mirror of a special type. Upon this are 
reflected, in a marvelous panorama, planets, 
suns, comets, and nebule, and as their rays find 
their way through the lenses of the instrument 
they may be studied and even photographed. In 
this there is a kind of appropriateness, since 
the moon and planets are themselves mirrors of 
a sort shining down upon us by means of the 
light which they, in turn, reflect from the sun. 
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PLATE GLASS 
AND THE AUTOMOBILE 


The Joy of Motoring 


There would be little pleasure in even so luxurious a car as the one here shown were it not for the constant 
panorama of changing views that passes in front of the windows. These windows must be of clear plate glass 
or vision will be strained and the outlook unsightly. 


PLATE GLASS AND 


N THAT vehicle of the Twentieth Century, 
| the automobile, plate glass is the only 

practical, desirable, and really economical 
glass. For the indispensable windshield, for the 
doors, and for the windows, plate glass is the 
one satisfactory material, while the plate glass 
mirror reflects to the driver a perfect view of the 
road behind, with its possibilities of danger. 

Bent plate glass used for windows gives to 
the lines of the car an elegance all its own, sub- 
stituting graceful curves for the ugly angles that 
strike so discordant a note in motor-car design. 
Altogether aside from the superior strength of 
plate glass and the security its use entails, its 
transparency is a compelling argument in its fa- 
vor as regards a vehicle the use of which is so 
largely for sight-seeing. 

The windshield is one of the modern triumphs 
of plate glass, exemplifying as it does the in- 
trinsic merits of this material—strength and 
endurance, transparency and_brilliancy—all 
united for practical service of highest importance. 
An automobile can be used, to be sure, without 
this protection, but only at cost of discomfort 
and of many perils. It is a shield, not only 
against rain and snow and the wind-blast of 
swift motion, but against dust and flying frag- 
ments of road-metal, which, by momentarily 
blinding the driver, might cause accident. 

Every car-owner today may have a plate glass 
windshield that is perfect for its purpose. Not 
even the cheaper makes of automobile can afford 
to omit this refinement; for the difference in cost 
between the highest grade of glass and the poor- 
est is an exceedingly small percentage. The 
initial saving being negligible, and the “econ- 
omy” so mistaken, no manufacturer would give 
second thought to the substitution of common 
glass. In case of repairs, however, the customer 
is wise who distinctly specifies plate glass. 

Window glass, which is made from blown 
cylinders rolled flat, although inevitably of wavy 
and uneven surface, is one of the immensely valu- 
able products of human skill. For countless 
uses it is eminently suitable, but when a material 
so rightfully possesses its own legitimate field, 
it is economic folly to try to force it to a service 


THE AUTOMOBILE 


for which it is not at all intended, and which it 
cannot render as it should: 

Certain inexorable requirements there are 
which must be met by a windshield. Not only 
must it be strong enough to remain unaffected 
by continual and severe jarring and vibration, 
but it must have in reserve abundant strength to 
resist at any moment shocks of unusually pro- 
nounced violence. Besides being resistant to 
shock, it must have such uniform strength 
throughout its extent that it will withstand the 
heaviest wind-pressure. It must defy the abra- 
sive assaults of dust and flying bits of road- 
metal, as well as the impact of an occasional 
missile. It must be not only truly transparent, 
but perfectly free from all lines of waviness or 
optical distortion such as must of necessity ren- 
der the driver’s view unreliable. 

Such are the requirements; and such, like- 
wise, are the perfections of plate glass, for which 
no other glass can properly be substituted in 
this wide application. 

Clear vision, entirely free from distortion, 
can be had only through glass with its surfaces 
parallel. Grinding and polishing constitute the 
only method thus far discovered for obtaining 
perfect surfaces of exact parallelism. While 
improved methods of making window glass 
greatly reduce the old-time distortion, this mate- 
rial still is unequal to the exacting requirements 
of automobile use. 

Emergencies are constantly arising where the 
motorist’s margin of safety is only a matter of 
inches. Instantaneous decision must be based on 
clear vision. He must steer as he sees. If he 
sees straight, well and good; but if through the 
interposition of glass that distorts by refraction 
he sees objects out of their actual position, ac- 
cident sooner or later is unavoidable. Polished 
plate glass in windshield and windows means see- 
ing things exactly where they are. Seeing things 
exactly where they are spells safety. 

Apart from this vital element of safety, com- 
mon glass does not compare with plate glass 
in shock-resisting or pressure-resisting strength. 
The gravity of many a collision has been min- 
imized by the solid strength of plate glass. 
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Plate Glass versus Common Glass in Automobiles 


No manufacturer would think of using common glass for car windows, but occasionally substitution is made in re lacements. 
. 5 a (=e 5 Wi don . : 
These pictures tell their own story. On the right, window 2lass, or “crystal sheet’”’ as it is sometimes called, means eye-strain and 
I 5 &§ “ 0 


general discomfort to the occupants, while in the other, 


The superior transparency of plate glass in 
windshield and windows is particularly notice- 
able in a vehicle moving swiftly because the eye 
has not the usual time to take note of objects by 
the wayside. In respect to this fact alone, plate 
glass amply repays its cost in the added pleas- 
ure of the passengers, and this is one of the con- 


all images seen through plate glass remain clear and true. 


siderations that move the makers of automobiles 
to use plate glass and nothing else. Even if the 
arguments of utility and safety were not so con- 
vincing, superior smartness would up the scale 
in favor of plate glass. At a time when makers 
are vying one with another to embody in their 
newest models every conceivable appointment of 


Image Seen through Two Windows 


Here is a further illustration of the value of plate glass in automobiles. The left-hand picture shows the columns of a resi- 
dence as seen, without the slightest distortion, through two lights of plate glass, while in the other picture their outlines are 
seen distorted by common window glass, 
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Windshield and Protectors 


No automobile driver who values his safety will sit behind a windshield of common glass, for his view of the road must be clear at all 
times. The wing-form side protectors now in general use are necessarily made of plate glass. 


elegance and luxury, it is not to be thought of clear and scintillating, to which his majesty the 
that any should ignore the irresistible esthetic American citizen owes so much of the splendor 
appeal inherent in polished plate glass, crystal- of his chariot of state. 


Tonneau Windshield 


Glass windshields protect the occupants of the tonneau from wind and dust without slightest interference with the pleasure of the 
outlook so long as clear sheets of plate glass are used. The strength of plate glass and its resistance to road shocks and impact of 
flying pebbles are obvious advantages of the highest importance. 
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Automobile Instrument Board 


The driver must get quick and accurate judgment of his indicators. 
This cannot be expected if flawed glass is employed. 


Individual Plate Glass Protector 


Through his windshield the driver must keep his eye upon the 
road ahead. Distorted vision is dangerous. 


PITTSBURGH SERVICE TO THE AUTOMOBILE MAKER 


ERFECTION” is a relative term; progress 

is the watchword of the present. With a 
view to the refinement of the plate glass to be 
used in the automobile, research and experi- 
mentation are being carried on constantly in 
the factories of the Pittsburgh Plate Glass Com- 
pany. Maintaining a highly efficient corps of 
service engineers and experts in the handling 
and setting of all glass, the Company is in posi- 
tion to be of real service to the motor-car manu- 
facturer. Problems of thickness, quality, and 
size of glass best suited for any given require- 


ments should be submitted to the branch of this 
Company nearest to factory or assembly plant. 

Nearly all cities now require that mirrors be 
so placed that the driver may have a reflected 
view of traffic behind him. These mirrors never 
should be makeshift. Their importance merits 
the use of selected plate, so that distortion of 
the image will be quite impossible. 

Designers of coupé, town car, and limousine 
bodies will do well to investigate the possibil- 
ities of bent glass and the endless opportunities 
it offers for imparting the last touch of style. 


Automobile Bracket Lamp and Spotlight 


The maximum of clear and perfect illumination for such purposes can be given only by plate glass. 
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and cabinets for porcelain, crystal, silver, 

curios, and various rare objects of art, 
would be comparatively useless without glass to 
protect at the same time that it displays the 
contents. In such pieces glass is a practically 
indispensable component. No matter how beauti- 
ful the wood may be or how costly its carving 
and finish, the dominant feature is the transpar- 
ent front. The quality of glass so used, there- 
fore, deserves the close attention of the maker 
and the user. 

Naturally plate is the only glass that can be 
considered. Futile indeed would it be to expend 
artistic effort, labor, and money on rich cabinet- 
work, only to destroy its quality at the last by 
glazing with inferior sheet. Such an error would 
mean to the furniture maker loss of prestige as 
well as of trade, and to the buyer permanent and 
altogether needless disappointment. 

In modern times glass always has been more 
or less inseparable from fine furniture. Its use 
has widened with each generation, and today 
the furniture manufacturer includes glass among 
the essential materials. All periods of modern 
art have so justified the addition of glass in 
ornamentation of certain pieces of furniture 
that they would be considered incomplete with- 
out it, while in others it is glass that gives the 
article its utility. In the latter class, bent plate 
glass, taking the place of side-walls, angles, and 
front, as in china cabinets, produces an effect of 
beauty that belongs strictly to the present period. 

In very recent years a new and most impor- 
tant field of usefulness has developed, which 
makes glass not a built-in component of fur- 
niture, but a separate accessory; namely, the use 
of plate glass as a permanent protective cover- 
ing. While preserving the finish from acci- 
dental defacement and extending indefinitely the 
life and usefulness of the article, this rich plate 
of polished glass adds a beauty of its own. 

Present-day art education in America has 
taught us the beauty of polished woods. Not so 
many years ago, the custom was to cover table- 
tops and dresser-tops with linen or other fab- 
rics wherever possible, but today furniture is 


VURNITURE of certain sorts, such as cases 


left uncovered: the grain of the natural wood 
is valued and displayed. The furniture industry 
has been quick to respond to this change in popu- 
lar taste, and is producing, even for everyday 
use, furniture that compares favorably with the 
choice pieces of earlier art-periods. 

The change in style noted has not been without 
its drawbacks, however. Keeping polished fur- 
niture in perfect condition was none too easy in 
the old days before the problem of domestic help 
became so serious, and no doubt the former prac- 
tice of covering dining tables with snowy napery, 
and library tables, dresser-tops, bookcases, and 
the like with throws of various sorts had its 
origin partly, if not wholly, in the desire to keep 
the polished surfaces unmarred. Even where 
there is no danger of rough usage, there is dust; 
and dust has a steadily abrasive effect on lus- 
trous surfaces of this sort. 

In this modern emergency appears the pol- 
ished plate glass top as a defense against injury 
of every description, a sure shield from dust 
that nevertheless leaves unconcealed the beauty 
of the cabinet-maker’s art. It is an unobtrusive 
armor for protection: what the eye can see of the 
plate glass top is only an added richness of lustre. 

The aged effect of many an ancient treasure of 
cabinet-work is merely the grime of centuries, 
fixed by successive refinishings. The grain of 
a once-beautiful wood is buried under layer 
after layer of dirt and varnish. Plate glass has 
changed all that. The antiquary of the future 
will admire Twentieth Century art for itself, 
rather than for the dinginess of its antiquity. 

The plate glass top, aside from its own simple 
beauty and the service it renders in exhibiting 
the beauty which it protects, greatly reduces 
housework. Dusting becomes a most simple 
operation, for dust, which clings to the most 
highly polished wood, merely settles on glass, 
but adheres not at all. Liquid stains that would 
destroy varnish mean nothing to plate glass, but 
vanish under a dampened cloth, while the labo- 
rious daily rubbing of polished wood becomes 
altogether a thing of the past. 

In using plate glass upon finely finished fur- 
niture tops, it is highly desirable to maintain at 
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Plate Glass in Private Libraries 


Plate glass is an essential part of such an interior as the one here shown. It protects the books from dust without obscuring the beauty 
of the bindings and preserves the ornamental tables from injury. The fact that plate glass can be cut to conform with the outline of the 
table top increases the range of its beauty and service. 


Plate Glass on the Dining Table 


The growing custom of using doilies instead of table-cloth on the 
dining table makes a plate glass top a necessity whether in a 
modest home or in an establishment with liveried attendants. 
Women guests may be trusted to be considerate of a polished top, 
but men forget.. Unhappy is the hostess who sees mahogany 
threatened with the hot ashes of cigar or cigarette. No such 
worries mar her pleasure if her table is protected by. a polished 
plate glass top. 


all times a slight space between glass and var- 
nished surface. Thin disks of felt or similar 
material will accomplish this. Under certain 
conditions glass condenses moisture or “sweats,” 
and the glass top, if laid directly upon the wood, 
is likely to draw the varnish. 

This field for the use of plate glass is only 
in the first phase of its development. It offers 
incalculable opportunities to furniture makers 
and dealers, and to dealers in glass as well; for 
the plate glass top may be applied not only to 
furniture in the making, but to choice pieces 
already installed in household and office. 

The furniture maker, in availing himself of 
this new utility, is confronted by no manufactur- 
ing problems whatsoever, because plate glass can 
be supplied in all desired shapes and sizes. By 
its aid he is enabled to use many rare woods 
and to apply delicate finishes which without such 
protection would be too liable to injury and 
therefore impracticable. 

The furniture dealer, likewise, finds in these 
plate glass coverings a new accessory merchan- 
dise that is readily salable by itself, and helps 
greatly in the selling of other goods. 
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Ornamental Furniture Pieces 


Tabourettes, pedestals, and other purely ornamental pieces of polished furniture have the duty of holding some equally ornamental 

object—a jardiniére, a vase of flowers, porcelains, bronzes, or statuettes. Most of these are heavy and their bases highly abrasive, 

yet they must be moved daily to prevent the gathering of dust. Varnish cannot survive such friction. Plate glass protects the 
furniture from injury yet does not hide the beauty of the wood. 


Glass-Topped Dressers and Tables 


A few years ago the use of glass for such a purpose was unknown. Today it would be a real 
hardship to return to plain wooden tops. 
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The Directors’ Table 


The directors’ room is essentially a room demanding dignified elegance. Infrequently used, it must not look as if it were a 

scene of daily work and bustle. Its most important furniture is the long and massive table that is inseparable from its pur- 

pose. This table must never show a sign of negligence, yet it is sometimes subjected to hard usage. Hard-backed ledgers 

and account books, letter files and writing pads, ink and cigars do not improve fine cabinet-work. The plate glass top insures 
the table against injury. 


Glass-Partitioned Work Tables Plate Glass Ventilators 


In rooms where desk-workers must be placed close together in Fresh air is requisite for efficiency, but drafts are dangerous. 

order to economize space, glass partitions have particular value, | This problem of the open window has been solved by means of 

since they do not obstruct the light that falls upon each table and the plate glass ventilators which admit air without a draft. 
yet permit a semi-privacy for each worker. Such ventilators are coming into very general use. 
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THE MODERN STORE FRONT 


| <$0*Anniversar er 
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CLOSING UP SHOP 
IN THE EARLY DAYS 


Then and Now 


Fifty years ago when the department store had its humble beginnings, its one show window of fragile common glass 
must be boarded up at night for safety. Today the great sheets of plate glass not only provide protection for the 
window contents, but serve as the merchant’s most effective selling help. 


THE MODERN 


HE use of plate glass for the modern store 

front is practically universal. No builder 

or shop-owner would think seriously of sug- 
gesting inferior glass for this purpose. As a 
matter of fact, it would be impossible for a 
shop with a common-glass front to compete in the 
same neighborhood with those having fronts of 
plate glass. Even in secondary business streets 
and among the very small scattered shops in out- 
lying districts, the superior durability of plate 
glass induces its use as an economy. 

If the modern plate glass store front is not 
quite so recent as the automobile, it still is very 
much a matter of our own generation. Persons 
scarcely past middle age can recall the days when 
American merchants were proud to advertise the 
fact that they had installed show windows of 
“French plate glass.” 

Older inhabitants also can remember how in 
the old days merchants everywhere used to put 
up heavy wooden shutters over the shop fronts at 
night. One would have to seek far today to find 
a shop thus barred. Plate glass has become the 
universal safeguard against burglary at night. 
In addition to its strength and the noise made by 
smashing a pane of plate, its transparency, mak- 
ing interiors plainly visible to passers-by and to 
the police, makes plate glass the most effective 
burglar-proof device extant. 

Adequate display of merchandise is recog- 
nized as inseparable from modern salesmanship; 
but not all merchants apply the principle to best 


STORE FRONT 


advantage. It is the successful merchant who 
willingly expends all the thought and money that 
bid fair in any way to increase the value of his 
show windows and show cases. He knows what 
they are worth to him. The ground area they 
occupy, he has proved, is the most productive 
floor space in his establishment, and not in a 
single square inch of the space so devoted can 
he afford to fall short of the most effective use 
of it. The shop front or show window is in fact 
an auxiliary store, selling without salesmen. It 
attracts men and women in the street, arouses 
their interest, sells what is exhibited, and by 
inviting people inside leads to further sales. 

In planning the shop front, its related but dis- 
tinct purposes should be kept in view. The first 
duty is to catch the eye of the passer-by and 
induce him to stop; this may be accomplished 
either through artistic beauty or by means of 
some striking feature. Having stopped the pros- 
pective buyer, the shop front’s second function 
is so to hold his attention that he will study the 
display. Therefore the articles in the window 
must be easy to see; the glass front must be clear 
as alr. 

The shop front or show window may be aided 
in performance of its functions by the exterior 
show case or “island,”’ so made nowadays as to 
have no obtrusive framework, being merely a 
case with walls entirely of glass, put together with 
neat metal clamps, almost invisible. The con- 
tents thus may be viewed from all directions. 
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A Double-Story Show Front 


In this illustration two stories of show windows appear in one story of the store. 


In other words, the height of the ground floor makes 


possible an upper and lower series of show windows across the front with adequate room for each. 


METAL CONSTRUCTION FOR STORE FRONTS 


HE method of using plate glass for store 

front or show window today is to set it in 

metal, This gives a shop front practically 
all of glass. The metal parts are so few and 
so unobtrusively adjusted as to be almost unseen 
at a casual glance. The thick bars and sills that 
marked the old wooden construction have been 
eliminated. Everywhere glass joins glass and 
the beautiful atmospheric clearness of the pol- 
ished plates is unbroken throughout the entire 
area of display. 

Metal store-front construction may be de- 
scribed truly as an industrial triumph. Not 
only has it done away with unsightly clumsiness, 
but it gives a rigidity and strength impossible 
under the old-fashioned plan. 

Metal construction, furthermore, brings with 
it many permanent economies: The metal-set 
window, once installed, is installed for good and 
all; it needs no periodical renovation; there is 
no paint to peel and fade, no woodwork to be- 
come scarred and dingy; the saving in upkeep 
alone will, in brief term, more than cover the 
whole expense of metal-set construction. 

Fire underwriters, of course, always prefer 
metal to wood. Not infrequently the difference 
in hazard will effect a very notable reduction in 
insurance rates. There are several standard 


makes and systems of metal store-front con- 
struction. Experts of the Pittsburgh Plate Glass 
Company are prepared at all times to work out 
the details of any desired installation for archi- 
tects, contractors, or others. By observing cer- 
tain simple rules for setting store-front windows 
a perfect result is assured. 

Among the various systems is one distributed 
by the Pittsburgh Plate Glass Company which is 
eminently satisfactory and successful. Made by 
men intimately acquainted with the properties 
of plate glass, and tested by many years of 
elaborate trial, it is believed that this system 
embodies all possible qualities of simplicity, 
strength, and durability. 

Not the least of the recommendations of this 
system is its beauty. Supplied in solid copper 
or bronze, and in a large variety of such finishes 
as statuary bronze, nickel, and gun metal, it is 
found highly effective in harmony with prevail- 
ing architectural styles. 

An invaluable feature of all forms of good 
metal construction is the fact that it makes the 
show window absolutely dust-proof. The char- 
acteristic strength of such a system is achieved 
by means of an outer construction and an inner 
reinforcement that draw the outer covering up 
to the glass plate under tension, thus providing a 
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Securing Larger Window Area 


Because of the arrangement of the glass frontage in these windows it is impossible for a visitor to enter the door without obtaining a 
distinct, arresting impression of two diverse lines of goods. 


bearing that is permanent and unvaryingly uni- 
form. The glass is gripped sufficiently far 
from its edge to give absolute freedom from 
any strains or fractures that might possibly be 


. 


produced by what is known as “pinching.” The 
plate of glass rests on setting blocks so arranged 
that at no point can the edge of the glass come 
into contact with the metal. 


soothers Onsen tres 


A Simple Store-Front Arrangement 


The windows here shown are pleasing by reason of their very simplicity, yet give a considerable amount 
of room in which a few garments may be displayed with an effect of spaciousness. The use of decora- 
tive glass in the upper panel adds attractiveness without diverting the eye. 
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Windows of Plate Glass and Prism Glass 


the store is greatly recessed and the windows have alm 
e the show windows, daylight is thrown over the re. 
example of the chastely decorative possibilities of the 


In this arrangement the front of ost the effect of detached show cases. By means 
of the prism glass panels abov ar cases into the store. This front is a striking 


prism panel, along with its singular utility as an aid to illumination. 


Where the Entrance Door is at One Side 


This picture shows an effective arrangement — one show window suit i 
mented by a side window that adds materially to the comparatively narrow front, 
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able for large exhibits, supple- 
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pa 


Doubling the Exhibition Space 


Almost the effect of an arcade has been obtained in the store where the above picture was made. The visitor approaches the door 
between plate glass lights set in metal framework and attractively dressed with merchandise. In this case the pillars that occur with- 
in the windows are surrounded with panels of mirrors as shown on page 70. 


Display Windows for Narrow Store Fronts 


These simple but effective windows are in marked contrast and suited to different types of display. In the left-hand picture a con- 
siderable amount of space has been borrowed from the shop’s interior and turned into window display, thereby making an appeal to 
the passer-by quite impossible with the old type of store. 
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Other Types of Narrow Store Fronts 


Here are still other devices for increasing the display area possible for shops of comparatively narrow frontage. The casual visitor who 
steps in far enough to examine the rearmost cases will find himself close to the door and is likely to enter. 


OO Ses 
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Shop Front of Decorative Design 


This little frontage has been treated in an unusually artistic manner, including curved panels of plate glass in the door and the use of 
harmonious curves in the setting for the glass above the entranceway and above the door itself. The windows at either side of the 
passage gain in effectiveness from this setting, and the marble-and-spindle bulkhead supplies an adequate base. 


Ornamentation on a Larger Scale 


In this shop front a somewhat similar idea has been worked out much more elaborately and the effect 
speaks for itself. Plate glass, prism glass, marble bulkheads, and metal settings have been combined 
with unusual beauty and effectiveness. 
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Double Frontage 


This is a design of the plainest simplicity, in which no ornamentation is attempted, save that of the valance 
at the top of the window. Thus attention is directed to the goods alone. 


Two-Story Window Windows with Higher Bulkheads 
In this case the lower windows are available for close inspec- For the purpose of exhibiting small articles for close examina- 
tion while the goods shown above are such as will attract tion, a somewhat higher bulkhead than that in the upper pic- 
attention from across the street. ture becomes appropriate. 
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SUGGESTIONS IN STORE-FRONT DESIGN 


HE unobtrusiveness of metal store-front construction, which notwith- 
standing its great strength requires a comparatively small amount of 
material, permits the largest possible area of display space. It also 
permits an unlimited adaptation in size and form to the requirements of 
display, is remarkably attractive, and of the greatest endurance. 


In this section (pages 97-104) are presented many of the adaptations 
of plate glass show windows that are in use in various parts of the country, 
but these by no means exhaust the possible effects. The illustrations already 
given show metal store-front construction as it appears in actual use, while 
the following pages give in greater structural detail a few of the available 
designs. For example, on page 98 are shown the possibilities of a front 
approximating fifty feet in width and on page 104 one of twenty-five feet. 
In these plate glass and metal are the essential materials used in construc- 
tion; the bulkhead may be of copper, as shown on page 100, or of stone, 
marble, or brick, if one of these materials better accords with the style of 
the building. 

Among the essential requirements are the following: 


Simplicity of design, both for reasons of beauty and because of 
its practical economy in the installation and maintenance of the 
window. 


Inner reinforcement as well as outer strength, with the outer 
covering of joints drawn up to the glass under a slight tension— 
thus insuring a bearing both uniform and permanent. 


Uniform tension against glass, the glass being gripped far 
enough from its edge to prevent breaking from “pinching.” 


Scientific arrangement and use of the setting block on which 
the glass is to rest so that its edge shall nowhere come into contact 
with metal. 


Protection of the joints to preclude the entrance of dust. 
Ventilation and drainage. 


All other characteristics that will enhance the display, preserve 
its beauty, and insure its safety. 


Where an architect is not available, the numerous distributing Ware- 
houses and factories of the Pittsburgh Plate Glass Company may be called 
upon to give expert advice and assistance. At these points are available 
thoroughly trained men who have studied carefully all points of importance 
in metal store-front construction. Thus they are prepared to advise as to the 
most appropriate design and to give competent instruction and direction in 
the matter of its execution. 
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An Attractive Store Front for the Display of Clothing and Furnishings 
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Metal Store Front with Carrara Glass Bulkhead 
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Two Attractive Store Fronts Showing Copper Bulkheads 
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Upper—Marble Bulkhead. Lower—Built-Brick Bulkhead 
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Other Designs Showing Marble Bulkhead 
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Store Front with Brick Bulkhead 
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INTERIOR SHOP DISPLAY 


HE display in the shop interior continues 

and reinforces the function of the exterior 

display in the store front or show window— 
that of selling without salesmen. It should be 
considered, therefore, always in its relation to 
the exterior display. 

The interior shop display has the additional 
function of permitting close examination of a 
considerable number of articles, showing them in 
a variety of ways to meet all possible personal 


preferences on the part of those who are drawn 
into the store by the window display. 

Incidentally the interior display makes cus- 
tomers ask to be shown specific things and thus 
gives sales-people their chance for personal 
work. Thus alone can be provided the facilities 
for close scrutiny which buyers demand; at the 
same time they are inoffensively prevented from 
yielding to the general, almost unconscious, habit 
of handling goods unnecessarily. 


No Distortion or Weird Reflections 


As this photograph lay on a salesman’s desk, a friend picked it up 

and said, “There is no glass in that show case, is there?” This was 

an unconscious tribute to the clear, rimless sliding door of plate 
glass, invisible to the camera and to the eye. 


The Customer Makes Selection 


Countless drug stores have this type of show case, enabling the 

customer to select goods without handling and giving sales-people 

opportunity for personal work. The advantage of rimless plate 
glass sliding doors is plain. 
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A Philadelphia drug store removed its antique show cases of window glass and replaced them with a modern plate glass equipment. 
This change resulted in increasing the display space from 144 to 428 square feet, and in adding one hundred per cent to the sales in 
a single year, in spite of general business depression. 


The Old Equipment 


A few years ago such equipment as this caused a druggist’s heart 
to glow with just pride. Now it merely shows by comparison 
how rapidly the science of show-case display has progressed. 


The new equipment is here pictured and the’old is shown below. 


The customer selects his own goods from the 
display and sells himself more than a good 
salesman could persuade him to buy. Without 
plate glass this display would be impossible. 

The plate glass show case gives clear vision 
of the goods with protection from dust and 
handling. An equivalent display without a show 
case would cover the tops of six counters, filling 
eight times as much floor space. A plate glass 
show case multiplies sales. Actual experience 
proves it conclusively. 

For example, in the drug store shown on this 
page, it was found that during the period of the 
old equipment not two customers out of ten made 
any purchase in addition to that for which they 
came in. After the modern plate glass show 
cases were installed, however, it was found that 
more than seven customers out of ten made some 
purchase in addition to that originally intended. 
The net result was a fifty per cent increase dur- 
ing the first month, the increase continuing until 
within a year it had reached almost one hundred 
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Department Store Interior 


Delicate merchandise such as that here shown would soon be damaged by dust and handling were it exposed on open counters. 


Show cases with glass tops and sides preserve its fresh and attractive appearance. pl 
This picture also illustrates an effective use of bent glass. 


department store would have a gloomy interior. 


per cent, although the period was one of business 
depression. The store simply increased its aver- 
age sale per customer, and plate glass played a 
large part in producing the gain. 

The new method of using frameless plate glass 
sliding doors in wall display cases increases the 
display capacity thirty per cent by doing away 
with cumbersome and unnecessary wooden 
frames. Plate glass is the only glass that can 
safely be made into frameless doors. The edges 
of the glass are rounded and polished. A finger- 
hold is ground into the glass. The door slides on 
ball-bearing rollers and fits into dust-protecting 
grooves at the ends. The breakage on frameless 
doors is negligible. One chain-store system using 
more than five hundred frameless doors reports 
its breakage as almost nothing. 

The ability of a merchant is shown in his use 
of space: store space in high-rental districts is 
too costly to be used for the storage of goods that 
are not “moving.” There is no “under the coun- 
ter” or “up on the shelf” in stores like those 


Without plate glass and mirrors, the large 


Great Gain in Space Without Increase in Rents 


One six-foot unit show case of the type here pictured displays 
more merchandise in a much more attractive manner than the 
tops of six counters. 
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Jewelry Store Interior Show Cases 


General as is the use of plate glass for exterior window display, vastly more is used in show cases inside the store. 


The clear, 


transparent plate glass, by reason of its brilliancy and beauty, is particularly appropriate for the display of gems and plate. 


End Display Case 


The use of plate glass bent to curves multiplies opportunities 
for displaying goods effectively in restricted spaces which other- 
wise might not be utilized. 


shown on these pages. Every wall is devoted to 
showing goods and there is space in the center 
to give customers abundant elbow room as they 
inspect the displays. 

When a store is equipped with plate glass dis- 
play cases prominence is given to merchandise 
instead of to elaborate cabinet work. 

“How can I increase my sales when I already 
have all the good customers in my community?” 
This question is on the tip of most retailers’ 
tongues. The best answer—the way that in- 
volves least risk and expense—is to sell more 
goods to the same customers. This can be done 
by personal salesmanship and by advertising. 
The effect of both is more than doubled by lin- 
ing the walls of the store with fine displays of 
goods now hidden under counters, on storage 
shelves, or in the depths of old-fashioned, deep 
show cases with window-glass fronts. 

With efficient plate glass display equipment, 
saving time and saving labor, sales can be in- 
creased substantially without the employment of 
additional sales-people. 
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Column Show Cases 


Otherwise unsightly columns may be made an element of beauty by surrounding them with built-up cases having large display surface. 
The flanking cases here shown have glass tops, sides. and ends, and mirror backs. 


The managers of the five-and-ten-cent stores 
maintain that their profits come from extra sales 
of articles that the customers did not have in mind 
when they entered the stores. In other words, 
their profits are dependent on displays made in 
plate glass cases. Thus it is seen, curiously 
enough, that plate glass has had a large share in 
making possible the erection of the huge Wool- 
worth Building that makes such extensive use of 
this remarkable material. 

At the other extreme of merchandising, the 
great Wanamaker stores find that visibility is 
responsible for eighty-seven per cent of their 
sales. For this reason, all leading merchants use 
practically no glass except plate. 

In all stores there is a gaining or losing limit 
for each sale: the retailer loses money on cus- 
tomers who buy under a certain amount. If it 
costs, as it does in one chain-store system, six 
cents on the average to get a customer into the 
store, and if there is a gross profit of thirty per 
cent on the average sale, there will be a net 
profit of only six cents so long as the average sale 


Confectionery Refrigerator 


Certain goods in a confectioner’s shop should be kept chilled, 
but with this form of refrigerator case, the temperature require- 
ments need not interfere with display. 
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Glass-Covered Tables 


In places dedicated to the sale of light refreshments, particularly of liquid nature, glass table tops obviously are desirable. 


is forty cents. But if through selling more goods 
to the same person the average sale can be in- 
creased to sixty cents, the net profit will be in- 
creased to twelve cents, or an increase of one 


Glass-Top Display Tables 


This picture shows a clever develo 
combines the sanitary adv 


hundred per cent. This is a practical showing 
of the way in which plate glass show cases may 
mean to a merchant all the difference between 
success and failure. 


pment that is particularly applicable to drug stores. It 
antages of the glass-top table for soda and ice cream with the 


selling functions of a show case. The patron, while seated at the table, has candies or other 
goods constantly under his eyes. 
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Display Cases for Costly Merchandise 


There is something subtly suggestive in the way in which these dainty and valuable articles have been enshrined in individual cases, 
almost like jewel caskets. This use of glass within glass enhances the effect of value. 


Partition Cases Exterior Display 


This shallow case forms part of the partition between two rooms. Weatherproof plate glass cases afford ample protection for the 
Its contents may be viewed from either side. contents and increase display space. 
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Modern Grocery Display 


Compare this attractive interior with the groceries of your childhood days. The idea that grocery stores can be made beautiful 
and sanitary is a comparatively new one, but is spreading rapidly. The partly covered show case on the left makes it possible easily 
to take goods from the interior while preventing promiscuous handling by purchasers. 


Cafeteria Displays 


New as is the cafeteria idea, already it has passed through several stages of development. This form, having glass front and glass- 
top cases with open backs, is the most modern and obviously has come to stay. 
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INTERIOR SHOP DISPLAY 


Butcher’s Refrigerators with Glass Fronts 


Refrigeration is not allowed to interfere with display. The meats seen in actual cold storage behind the plate glass are for that reason 
all the more attractive to the eyes of the visitor. 


Florist’s Display Refrigerator 


The roses here shown attract the attention of the passer-by through clear sheets of plate glass, 
while still preserved from wilting. 
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Through Three Thicknesses of Plate Glass 


The perfect vision possible through plate glass is strikingly demonstrated in this illustration. The goods in the windows are protected 
by plate glass front and rear, while the merchandise on the inner shelves may be seen behind a third thickness of plate glass. 


Taking Advantage of Small Spaces 


Two small plates of glass, their edges fastened with metal clamps, so small as almost to escape notice, 
make possible a genuine display in incredibly small space. 
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Plate Glass in 


All modern playhouses, and particularly moving picture theatres, find many uses for plate glass. 


the ticket seller’s booth, on the street boards, show signs, 
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Theatre Fronts 


In this view we see plate glass in 
and display cases, and in the panels of the entrance door. 


MISCELLANEOUS USES OF PLATE GLASS 


EN of the present are so accustomed to 
glass that they take it for granted. It 
is such an inseparable and familiar part 

of their daily lives that they no longer realize 
how utterly all their modern activities depend 
on it. Civilized men literally live surrounded 
by glass. Most of the world’s daily work is 
done by grace of glass. At work or at play, 
awake or asleep, man is assisted by glass and 
protected by it. 

Yet, astonishing as are the multitudinous uses 
of glass, to every man who pauses a moment to 
think, there is a fact that is far more astonish- 
ing, namely: that mankind in truth has barely 
made a beginning of appropriating to his own 
benefit the usefulness of this material. Though 
glass has been known since time out of mind, it 
is only in our own era that it is becoming recog- 
nized as one of the chief factors in every in- 


dustrial activity. It is perfectly correct to say 
that the use of glass in the past (and even in the 
immediate present) is as nothing compared with 
the vastly larger use that may be expected for 
this material in the future. 

Glass in the past provided us with countless 
conveniences, beautiful as well as useful, but it 
remained an accessory material. This was nota- 
bly true in building; the building was always 
thought of in terms of stone or wood, and later 
of iron and steel. Windows were planned in 
subordination to these materials and to prevail- 
ing modes of construction. Today a business 
building of any kind is planned first and fore- 
most with reference to light. It is window-space 
that is the leading concern of the investor; and 
this refers not simply to the openings in the ex- 
terior walls, but also to the advantageous ar- 
rangement of interior space. 
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Office Directory Cases 


Both interior and exterior office directories are protected by panes 
of plate glass; also the photographer’s display case. 


Wherever natural light can be had, it in- 
volves a permanent economy for the building, 
for every space that requires artificial light 
means continual expense. Thus, by an irresist- 
ible economic force, glass has become a building 
material of commanding rank. It has advanced 
far beyond the point where its use is important 
merely for windows and skylights. It is consid- 
ered today as eminently a building material for 
interior walls, partitions, even for paneling and 
floors. Its manufacture has kept abreast with 
the extension of its uses. 


Plate Glass Door Shields 


Sheets of plate glass set in frames are often used to protect an 
interior from drafts without loss of light or transparency. 


In plate glass the growth of recognition has 
been particularly marked. It is not many dec- 
ades since plate glass was used nowhere except 
for mirrors; in fact, its invention was due mainly 
to the search for mirror glass of better reflecting 
surface than anything to be found in ordinary 
sheet or cylinder glass. 

For generations after its invention and suc- 
cessful production, the cost of plate glass re- 
mained so high that the very name was almost a 
synonym for extravagance. Even after its use 
extended beyond mirrors, it remained a luxury. 


Hanging Window Signs 


There is no more attractive form of window sign than that which 
is painted or etched upon glass. 
elegant than the sign made from metal. 


It is incomparably more 


Store Front Signs 


The United Cigar Stores Company has studied efficient mer- 
chandising in every branch. It is one of many great concerns 
that have learned the superiority of glass signs. 
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Plate Glass on Shipboard 


A ship is built to stand heavy weather and common glass would be worthless in face of wind and waves. 
universally employed for portholes, bridge windows, and other similar purposes. 


However, so manifest was its wonderful utility, 
that men never ceased striving to make it avail- 
able for ordinary use. But their success was 
very gradual, and it is only in our time that plate 
glass has become one of the everyday neces- 
sities of civilization. 

The following pages will suggest additional 
values of plate glass as it is yearly coming into 
wider and wider employment in countless diverse 
applications. In what we may call the “service 
rooms” of a house, such as bathrooms, kitchen, 
and pantry, glass doors and shelves save endless 
trouble. Toilet accessories in the bathroom and 


Extra heavy plate glass is 
Thus equipped, the ship-builder does not consider 
his windows as points of structural weakness. 


the household medicine supply, kept on glass 
shelves and behind glass doors, are always sani- 
tary and quickly to be found. 

Plate glass has been adopted so generally for 
every possible bathroom purpose, that artistic 
unity and attractiveness call for its use in the 
smaller appliances as well as the large. Among 
these, delightfully cleanly and agreeable to the 
eye, are towel rods of glass. They far and away 
outlast enameled woods and plated metals. 

In kitchen and pantry, glass doors, sliding 
or swinging according to convenience, save the 
busy housewife much time and many steps in 


Portholes 


Windows 
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Plate Glass Dining-Car Windows 


The tranquillity of a comfortable meal in a dining car would be distinctly disturbed if the views of the landscape were blurred an 
q : 8 3 p 


distorted. 


search for the countless articles that she needs 
from hour to hour. There is indeed a basic 
economy in installing glass in the kitchen, for 
painted work grows dingy unless frequently re- 
newed. Even glass in oven and refrigerator 
doors is a refinement rapidly growing in favor. 


A dining car without plate glass windows is almost unthinkable. 


Practically all theatre owners make extensive 
use of color reproductions of dramatic scenes 
for outside displays, where the tempting dis- 
closures of fascinating bits of the play will in- 
vite passers-by into the theatre. The ideal cov- 
ering for these displays is plate glass. It keeps 


Telephone Booth 


At least one pane of plate glass is required in every telephone 
booth; sometimes the booth is entirely glass-enclosed. 


Exhibition Booth 


In such a booth, plate glass is employed in a variety of ways to 
enhance the attractiveness of the exhibition. 
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Familiar Uses of Plate Glass 


Upon this page are shown four familiar uses of plate glass which are suggestive of many others. In all of them the requirements of 
protection and clear vision are combined. 


the advertising material free from dust, protects 
it from rain and snow, and affords a clear view 
of the illustrations. For the moving picture 
theatre, plate glass serves admirably as an ef- 
fective background against which white letters 
announcing the title of the movie and the star 
actors stand out prominently. 

The modern operating room may be dreaded 


by most of us because of its significance, but 
there is nothing dreadful about its appearance. 
The first impression that it gives the beholder is 
that it is made all of glass. That is not exactly so, 
but glass certainly predominates, and surgeons 
would be quite unable to conceive of aseptic con- 
ditions for operation except by aid of a material 
so easily cleansed and kept clean. Glass is the 
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Plate Glass Covers Convert Radiators into Sightly Window Seats 


Low radiators in window corners are coming increasingly into vogue. 


A most attractive way to finish and utilize such an arrange- 


ment is by means of an extra heavy plate glass cover-shelf such as that shown in the illustration. 


one and only material that meets all their re- 
quirements. The powerful antiseptic liquids 
and washes are for the most part highly corro- 
sive. Metal, even when enameled, nickeled, or 
silvered, is at best only to a degree resistant. 
Glass is not merely resistant, it is immune. Un- 
der the microscope the most highly polished 
metal surface shows pits and other roughnesses 


that are lurking-places for disease germs. Glass, 
because normally its surface is so smooth, can 
be made clean not only in the housekeeper’s 
meaning but in the bacteriological sense. 

In the commercial and industrial building, 
the use of glass push-plates for doors has be- 
come obligatory wherever attention is paid to 
appearance and wherever it is recognized that 


Making Blackboards out of Glass 


Whether employed for stock quotations in brokers’ offices, train announcements in railroad stations, or use in schoolrooms, glass 
for blackboards has proved beyond question its superiority over slate, wood, or other materials. 
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Museum Exhibition Cases 


A modern museum without plate glass would be a sorry affair. 
ticularly from handling by visitors. 


grime is “poor business” and expensive. There 
are many doors in the home that should not be 
without this unobtrusive, inexpensive, undam- 
ageable, ever-clean little shield. Rear entrance, 
kitchen, pantry, and nursery doors suggest them- 
selves as obvious places for its use. 

There are occasions when glass is to be used 
in a part of the building where a uniform color 


A 


» Air Conditioning Compan 


Exhibits must be protected from dust, excessive moisture, and par- 
On the other hand, they must be made easy of inspection. 


scheme is desired. In such circumstances it is 
necessary merely to paint the back of the sheets 
of plate glass to match the other material. The 
effect of such color showing through the lustrous 
surface is peculiarly rich and distinguished. 
Few indeed there are who realize how steady 
is the process of abrasion. A case in point is the 
famous Egyptian obelisk in Central Park, New 


Seeing Things in Action 


Here is a demonstrating machine and also a popcorn machine: both of them are types of that form of display in which the operation 


of some process is made visible through plate glass. 


This is always attractive, because people like to see things doing. 
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A Diving Tank of Heavy Glass 


The submarine lady in the illustration must remain in full sight of the audience while giving her exhibition. 


An extra-heavy type 


of plate glass is required for such tanks. 


Light in Libraries 


Rough plate glass is now widely used in public libraries for foot- 
ways and ceilings between the tiers of book shelves, thus taking 
fullest possible advantage of natural light. 


York, which is being so worn away by flying 
dust and the ordinary effects of “weathering” 
that students fear its hieroglyphic inscriptions 
will become quite indecipherable. All the build- 
ing stones known to mankind, and even structural 
iron and steel, are prey to the slow but relent- 
lessly destructive processes of nature. Glass is 
the one material that is practically resistant. It 
does not oxidize, peel, chip, or weather. 

Plate glass for paneling has the advantages 
of never needing paint or other refinishing, 
defying scratches and similar injury, and add- 
ing impressive richness. The surface behind it 
may be painted in any color, or the glass itself, 
stained, opal, black or otherwise ornamental, 
may give the finish. 

In the cold months the great majority of sub- 
urban and country houses waste their verandas 
utterly. This means that in the greater part of 
our north temperate zone the veranda is in use 
only about one-half the year. Yet for many pur- 
poses and in many circumstances the veranda 
often is the most desirable spot in the entire 
habitation, when a simple system of removable 
sash with plate glass windows has converted it 
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Shower-Bath Protection 


Plate glass is rapidly displacing the old-fashioned, insanitary waterproof curtain. Besides being one hundred per cent efficient, the glass 
protector saves labor and gives striking character to the appearance of the bathroom. 


into a bright, warm, spacious sun parlor. Glaz- in place that the glass sun parlor may have any 
ing it thus is a notable economy, also, for such an form and dimensions. It may take in the whole 
air space insulates the house and cuts down fuel- roomy veranda, or it may be no more than a tiny, 
bills. Sectional sash are so easily made and put cozy, sun-catching den. 


Glass Water Tanks for Indoor Decoration 


Tanks made of plates of glass in some such forms as here shown and supplied with plants 
and goldfish make a particularly attractive decorative feature. 
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Glass Panes for Lighthouses Aeroplane Signals 


Thousands of lives depend on the unfailing transmission of warn- _This is a new use for plate glass. Beams of light must be thrown 
ing signals. Heavy plate glass in lighthouses answers every far and clear in order to guide the courageous bird-men when 
requirement. they fly in the darkness. 


It would be an almost. endless task to enu- volume will serve to show how in the space of 
merate all the possible uses for the various _ less than half a century plate glass has developed 
types of plate glass, but many of the more ob- from a costly luxury to one of the everyday 
vious applications described or pictured in this necessities of civilized life. 


Diver’s Helmet An Unusual Table 


The diver’s life depends on his helmet remaining watertight | Anyone would agree that this glass-centered table, with potted 
under great pressure, yet he must be able to seehis work. Heavy plants below the opening, is unique. It suggests views through 
plate glass gives safety with visibility, the glass-bottomed boats at Santa Catalina Island. 
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Frequently it is desirable to obscure vision without obstructing the light. 


Chipped Plate Glass Windows 


One of the popular means to this end is the employment 


of that beautiful and varied surface known as “‘chipped glass.” 


GLASS WITH PATTERN SURFACES 


GRINDING OR SANDBLASTING, CHIPPING, ENAMELING, EMBossING, ETCHING 


LASS with patterns of various kinds on 
its surface is needed for many places 
where light is desired without permitting 

vision, as in partitions for private offices, doors 
leading into private rooms, corridors in build- 
ings, and windows that face other windows, as 
well as for other uses of a purely ornamental 
character. The modern glass-maker has at his 
command a great number of simple processes 
which enable him to produce, economically and 
quickly, results that are highly attractive, and 
which in the earlier days of the industry would 
have required much labor, besides calling for 
the most expert craftsmanship. 


GRINDING OR SANDBLASTING 


By means of compressed air fine sand is 
driven against a sheet of glass. The process at- 
tacks the surface, producing a fine effect obtain- 
able in no other manner, a milky finish that has 
the appearance of being frosted. 


CHIPPING 


This process employs the natural stresses and 
strains of the glass to produce a pattern that is 
beautifully varied, no two areas being exactly 
alike in detail. Glass that has been ground or 
sandblasted is coated with glue, and then sub- 
jected to gradual heating. The contraction of 
the glue as it dries causes it to shrink and shrivel 
off in flakes, and each flake tears off with it a 
thin sliver of the glass, leaving a delicate tracery 
pattern in the clear glass. 

No two flakes of glue will peel off exactly 
alike, and this makes the haphazard pattern en- 
tirely different from work done by more labori- 
ous mechanical means. The varied forms are 
what the artist calls “interesting,” by which he 
means that they present a multiplicity of detail 
on which the eye can rest with unceasing pleas- 
ure. There can be no monotony in the deli- 
cate designs produced, altogether by chance, in 
chipped glass. 
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Chipped Glass Used Ornamentally 


The illustrations give a suggestion of the decorative possibilities of chipped glass in interior use. The door-plates in the picture on the 
left show an ornamental effect produced by a marginal line of clear glass. 


DOUBLE-PROCESS CHIPPING MARGIN, LETTERING, OR DESIGN 


A sheet that has been chipped, often is sub- If ornamental marginal designs are wanted 
jected to the process a second time. This method on chipped plates it is possible to produce clear 
removes the sandblast lines entirely and makes margins, clear lines, sandblast margins, sand- 
a wonderfully rich pattern of intricate detail. blast or clear border designs, or any desired 


Sandblast Line 


This illustration and the one on the left above offer a comparison between the clear line and 
sandblast on chipped glass plates. 
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Ground Glass Windows 


Ground glass is too familiar to need description and is very largely employed where obscure or semi-transparent glazing is desired. 


combination of the two effects. When the mar- 
gin, lettering, or design is to be in clear glass, 
the required pattern is protected from the sand- 
blast or from the glue coating and its chip- 
ping effect. The processes described then affect 
only the surface that is exposed and when the 
work is finished the clear glass design stands out 
handsomely. 

An interesting combination of clear and sand- 
blast glass is illustrated in the photograph at 
the bottom of this page. The lower three-quar- 
ters of the plate is made obscure by sandblast to 
prevent vision into the office from the corridor, 
while the upper section of the plate remains 
transparent, with the exception of the ornamental 
sandblast border lines. This arrangement gives 
an effect of spaciousness that is not obtained 
when a solid sandblast light is used. 


EMBOSSING AND ETCHING 


Very often a soft white light is desired with- 
out any conspicuous decorations or patterns, and 
for this requirement there is a glass known as 
Embossed Plate which is translucent without 


Combination Plate 


In this illustration the lower section is sandblast finish and the 
upper portion clear. 
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Rolled Figured Glass 


Various ornamental patterns may be rolled into the surface of the glass during manufacture. These frequently are employed in office 
doors and partitions, as here pictured. , 


being transparent, and pleases with its delicate 
satin-like finish. 

Embossed plate glass is produced by treating 
the surface with an acid, hydrofluoric, which at- 
tacks glass. It is permitted to eat into the an- 
nealed surface till a subdued, delicate effect, 
semi-obscure or wholly obscure, is obtained. 


For the Photographer’s Studio 


A combination of ground and clear glass windows enables the 
artist to secure needed variations in his lighting effects. 


ROLLED FIGURED GLASS 


This is a cast glass product, the molten glass 
being poured and rolled into sheets. Instead of 
being ground and polished, however, it is im- 
pressed on one side with a more or less elaborate 
ornamental pattern. This result is obtained by 
means of a pattern on the roller or sometimes on 
the rolling table. 

The primary object is to obtain a translucent 
but not transparent glazing material, to serve 
in the many cases where light is needed but visi- 
bility is not desired. 

The figures rolled into the surface give parti- 
tions made of rolled figured glass a highly orna- 
mental character, but light-admission with pri- 
vacy and ornamental appearance are not the only 
practical values of this material. The patterns 
are so devised that they are essentially prismatic 
—that is, they serve as prisms to admit, diffuse, 
and distribute all the light that can possibly be 
brought in. 

The designs are of a wide variety, some being 
most fanciful. They range from arabesque to 
geometric forms, and include also rippled, cob- 
webbed, straight ribbed, hammered, and many 
other effects. 
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Rolled Glass for Factory Installations 


The modern factory consists largely of windows; in fact, its walls are little more than huge window frames, since daylight is cheaper 


and better than artificial light. 


ETCHED GLASS 


By the use of dilute hydrofluoric acid the 
glass is treated superficially without being eaten 
into deeply enough to make a perceptible de- 
pression on the surface. The appearance is sim- 
ilar to sandblast or ground glass of fine texture. 
The result of this treatment is a snow-white ob- 
scure glass. An endless variety of fanciful sten- 
cil designs may be obtained by use of patterns 
that resist the acid. 


Varieties of glass largely employed for this use are rolled, rough, and ribbed. 


ENAMELED GLASS 


The feature of this glass is a pattern over the 
whole surface, usually in some geometric figure. 
It is used exclusively in the ordinary cylinder 
or window glass. 

If the pattern itself is sandblasted, while the 
background of the glass is left clear, the glass is 
known as Clear Enamel. If the pattern is sand- 
blasted on a glass that has been ground, it is 
known as Obscure Enamel. 
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Prism Glass for Store Fronts 


The efficacy of sheet prism and prism plate glass as conveyors of light has been demonstrated through their use in thousands of stores 
and buildings throughout the country. The refractive qualities of the prism ribs serve to direct light to the farthest corners of a room, 
which would not be the case if clear glass were used. 


PRISM 


RISM GLASS is a commercial high quality 

glass for exterior and interior windows, 

with its face patterned in rows of prisms 
that direct light to places where it is wanted. 
Thus the same principle of optics that makes 
possible the modern binocular field glass and 
range-finder is turned to the broadest prac- 
tical account in the daylighting of factories, 
offices, and homes. Exactly 
how the principle applies 
is explained on page 137. 

Prism glass does not pro- 
duce light, for it can gather 
and direct only what light 
there is. But its practical 
effect is almost the same as 
if it actually did produce 
light, since it does increase 
to an astonishing extent the 
available light in the inte- 
rior of buildings. 

Thus, in rooms on a deep 
court or well, or on a nar- 
row street bordered by tall 
buildings, all the light that 
strikes the prism sheet is 
concentrated where desired. 

The saving in artificial 
lighting effected by prism 


Sheet Prism Glass 
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GLASS 


glass is so well recognized that formulas for 
all purposes and situations have become highly 
exact. Knowing the relative height of obstruct- 
ing buildings and their horizontal distance from 
a given window, a simple calculation tells exactly 
the kind of prism required. 

All the Pittsburgh Plate Glass Company’s 
Warehouses are in position to give expert advice 
and to deliver the particu- 
lar pattern best adapted to 
any use, on large scale or 
small. Prism glass is one of 
the important structural ma- 
terials of the industrial 
world, for it renders many 
an interior, otherwise too 
dark for any good use, prof- 
itably serviceable. 


PRESSED PRISM TILES 


Pressed Prism Tiles are 
made in squares either four 
or five inches square. Tile 
prism work is set in hard 
metal, all lights being rein- 
forced with steel bars to 
make them solid and rigid. 
Geometric designs made 
from sheet prism glass set 
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Pressed Prism Tiles for Store Fronts 


Beauty and utility are attained through the use of prism tiles in store-front construction. The tiles are set in hard metal, either zine 

finish or copper-plated, with ornamental tiles to enrich the decorative effect if desired and sufficiently reinforced with steel bars to 

make them solid and rigid. Pivot ventilators can be inserted in the prism tile construction. These ventilators (as shown in the 

illustration below) are mounted in steel standards, and may be equipped with screens for protection when open. Two examples of 
ornamental border tiles also are shown below. 


in metal, plain or copper-plated, may be obtained 
and used with very artistic and satisfactory re- 
sults. Prism glass may be set also in solid 
copper bars if desired. Pivot ventilators are 
mounted in steel standards and may be equipped 
with screens. Fancy border tiles used with this 
form of glazing make it highly decorative, in a 
style dignified and quiet and one that presents a 
distinctly artistic appearance. 


PRISM GLASS FOR SIDEWALK LIGHTS 


Sidewalk Slabs, which carry glass set in rein- 
forced concrete panels, are the established means 


for lighting vaults, cellars, and dark basements 
in cities. The glass is either square or circular, 
and is imbedded in concrete reinforced with steel 
bars. The construction has been improved by 
long years of study of what has best endured 
traffic in the busiest places in the world. The 
panels can be made to any desired dimensions. 


GLASS LENSES 


To meet various conditions, Sidewalk Glass 
Lenses are made in a number of different forms 
which have been found best suited to their par- 
ticular purposes. They may be had in flat 


Border Tile 


Prism Tile Construction 


Border Tile 
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Sidewalk Vault Lights 


Lighting the Basement 


Sidewalk slabs with glass in reinforced concrete panels are widely used for the lighting of dark basements and make it possible to 


utilize valuable space under sidewalks. 


Various forms of glass lenses are used for different conditions, either flat pressed units, or 


drop lenses of a single prism, or multiple-prism lenses, according to the effect desired. 


pressed units, or in drop lenses, and these types 
again are supplied either in single prism or in 
multiple prism. 


INSTALLATION 


A detailed drawing or a blueprint must show 
accurately the sizes of openings. The order 
should be accompanied also by a good descrip- 
tion of the space that is to be illuminated, so 
that the factory experts may select the best prism 
lenses for the work. 

The slab is made up complete, glazed and 
finished in any desired size to fit the opening. 


Where more than one slab is required the neces- 
sary T bars are cut to proper length and shipped 
with the slabs. 

These slabs can be installed by any workman 
who will but follow the directions that accom- 
pany shipment. The slabs as they come from the 
factory will be found of perfect fit, ready for 
the calking of the joints. 

In ordering, sizes of openings must be given 
either by detailed drawings or by blueprint, and 
the conditions of the space to be daylighted 
should be described fully in order to secure the 
proper prism lenses for the best results. 


Sidewalk Glass Slab 


Sidewalk Glass Lenses 
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Fig. I 


SCIENTIFIC EXPLANATION OF THE PRISM 


A\Eney transom sash are set with 3-Way Luxfer 
Pressed Prism Tiles, the entire room is daylighted. 
Plain glass, on the other hand, permits the lighting of 
only the part adjacent to the window. The effect of 
the prisms is to bend up the light rays and project them 
to the farthest corners. 

This use of the prism is made possible by a funda- 
mental law of optics. Light rays always travel in 
straight lines unless reflected or refracted. Accord- 
ing to one law of refraction, when light rays pass 
obliquely from one medium into another of different 
density, they are deflected, but upon passing through, 
and re-entering the original medium, they are restored 
to their original direction, provided the planes of 
approach and of exit are parallel. 

When light rays pass through a sheet of plain glass 
(figure 3), they are refracted toward the perpendicular 
to the surface as they enter the glass, and away from 
the perpendicular as they leave it; the angles of de- 
flection being determined by the angles at which the 
rays strike the two surfaces of the glass. But, as 
these surfaces are parallel, the resultant direction at 
exit is the same as that of approach. 


In figure 5 the rays approach the prism surface at 
the same angle as the angle of approach in figure 3, 
but, because the second surface of the prism is not 
parallel, but at an angle, to the first, they still further 
change their direction as they leave, different-angled 
prisms giving different resultant directions. 

The commercial prism is a series of small prisms 
moulded into the face of the tiles. These prisms, in 
the 3-Way Luxfer Tiles, are of different angles, so 
as to bend the light in different directions. 

Figure 1 shows how light passes directly through 
an ordinary pane and is reflected by the walls. 

Figure 2 shows how light passing through a plain 
glass window with a 3-Way Luxfer Transom above is 
bent up by refraction in new directions, searches out 
and daylights every part of the room, and is reflected 
from every wall. Figure 4 shows this in another way. 

3-Way Luxfer Pressed Prism Tiles are made in two 
types: Luxfer, or Flat Back, for average installations, 
and 3-Way, or Lens Back, for locations where daylight 
must be gathered from sides as well as from above. 

Only experts should be consulted, in order that 
prisms of proper angle be selected, as is essential. 


Fig. 3 
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Wire Glass Saw-Tooth Lights 


The modern saw-tooth lights, that give a northern exposure and thus obviate the unpleasant effects of direct sunlight, frequently are 
set with wire glass. The lower picture shows the degree of daylight illumination thus secured. 


WIRE GLASS 


IRE GLASS is a very modern utility. It 

was hardly known until the late ’eighties, 

but its surpassing value as a structural 

material has brought it into such general use that 
today the volume of production is amazing. 

Wire glass is used in various types of build- 

ings, ranging from factory construction, where 


Ea HH) 


the rough and ribbed patterns are serviceable, to 
structures of highest class, in which polished wire 
glass is employed for windows, elevator doors, 
and the like. Usually it is set in metal frames, 
rather than in ordinary wood sash. Where light 
is a factor, wire glass sometimes takes the place 
of wood or other opaque materials for partitions, 
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Ribbed Wire Glass Dayl 


ights this Immense Pier 


In the three divisions — Head Section, Freight Section, and Outer Section — of Chicago’s great Municipal Pier, which extends 3000 
feet into Lake Michigan, upwards of 100,000 lights of Ribbed Wire Glass admit and diffuse the sunlight. 


as the figured or pattern-surface wire glass is 
translucent without transparency. As all the 
decorative forms of pattern and figured glass 
can be supplied in wire glass, its use aids ma- 
terially in brightening forms of factory construc- 
tion that without it would be most unattractive. 

Wire glass is quite obviously the material to 
be used for safety, because its wired construction 


gives it great strength. For this reason it should 
be specified for skylights and similar glass cov- 
erings, as also for elevator shafts, stair walls, 
factory roofs, and similar purposes. 


HOW WIRE GLASS IS MADE 


Wire glass is cast and rolled into sheets like 
plate glass, and the wire is made a component 


Wire Glass in Doors and Transoms 


Garage and factory doors and transoms must withstand violent impacts without shattering; wire glass installation 
prevents personal injury, and property loss. 
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Figured and Polished Wire Glass 


In hospitals the strength of wire glass, as well as the simplicity and beauty of the polished and figured styles, makes it singularly 
available for use in elevator doors and other passageway doors and partitions. 


part of it by introducing the mesh while the hot 
glass still is plastic. There are three methods for 
imbedding the wire mesh, as follows: 


I. SHUMAN PROCESS 


After the molten glass is poured on the cast- 
ing-table and rolled out, the wire mesh is spread 
out upon the plastic sheet and pressed deeply 
into it by a method which at the same time 
smooths the surface. 


Il. APPERT OR SCHMERTZ PROCESS 


A sheet of glass is rolled to half the desired 
total thickness. The wire mesh is laid on it, and 
a second sheet of the same thickness as the first 
is poured and rolled on it, thus producing a 
solid sheet with the wire mesh in the middle. 


III. CONTINUOUS OR SOLID PROCESS 


The wire mesh is stretched and held firmly 
on the casting-table, so adjusted that it is sus- 
pended at a desired height above the table sur- 


face. The molten glass is poured and rolled 
over it, thus producing a solid plate with the 
wire mesh firmly imbedded inside. 


ORNAMENTAL WIRE GLASS 


All the rolled figured glasses can be cast and 
rolled with wire mesh, and this is a favorite 
form in the case of buildings that make any 
pretensions to beauty. 

Prism glass also can be furnished with wire, 


-and various forms of plain transparent wire 


glass are rolled in such patterns as plain corru- 
gated and other designs that have the prismatic 
property of diffusing or redirecting light. 

Wire glass construction may be wholly trans- 
parent, semi-obscure, rough on one side or on 
both, or polished. Thus its value ranges from 
usefulness for walls and saw-tooth roof construc- 
tion in factories, where utilitarian service is the 
end in view, to highly decorative glazing for the 
interior of the most elaborate buildings, where 
strength is required but where beauty also is a 
consideration of first moment. 
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Leaded Glass Curtain Designs 


In this illustration is shown an effective set of leaded glass curtain designs, composed of clear glass with delicately-tinted and iridescent 

color blocks. These windows have become extremely popular; dispensing altogether with lace curtains, the glass is carried out in 

colors to harmonize with the draperies and the general color scheme of the room. In the middle foreground may be seen two leaded 
glass lanterns in keeping with the window designs. 


a4 


LEADED GLASS 


CLEAR, STAINED, AND COLORED 


EADED GLASS” is a term referring to a 
method of treatment, rather than to any 
particular kind of glass, or indeed, to any 

particular metal as a setting for it. Inasmuch 
as the purpose of this treatment is almost exclu- 
sively ornamental, it is natural that only the finer 
kinds of glass, or in other words, plate glass 
quality, can consistently be employed. 

In the popular idea, the term leaded glass no 
doubt generally suggests the rich stained-glass 
compositions that illuminate the windows of 
libraries, churches, and the like, in the design- 
ing of which art is unfettered by financial con- 
siderations. It is a fact, however, that leaded 
glass is available also for many modest forms of 
decoration, interior and exterior; that it requires 
neither stained nor colored glass, but is adapted 
admirably to interpreting the forms of art that 
find their expression in simplicity. 

Any plain transparent plate glass can be used 
with excellent results in leaded form, as like- 
wise all the various kinds of semi-obscure and 
figured glass. The term “leaded” does not sig- 
nify, furthermore, that lead is of necessity the 
metal employed; harder metals, such as zinc and 
copper, also are used to a considerable extent. 

Leaded glass, owing to the fact that it must be 
cut into pieces of irregular shape, each of which 
must have its own framing of metal, falls within 
the manufacturing department of the glass plant, 
and many special, conventional designs in 
leaded glass have become staple products. Thus 
every architect, interior decorator, cabinet- 


maker, and furniture manufacturer has almost 
indefinite latitude, as to the variety of designs 
available, in the economical employment of 
leaded glass decoration. 

In any glass-work built up of metal-joined 
pieces, the leading itself is a real element in the 
beauty of the composition. Whether the glass be 
colored or clear, and no matter what design the 
whole may represent, the lines of the leading 
never should be considered as an interference 
with the treatment of the subject, but, rather, as 
giving additional values. In some cases, for 
example, lines of unusual weight may add dis- 
tinction and impressiveness. 

So well recognized was this principle by the 
makers of medieval church windows that many 
of the most famous designs in stained glass were 
based wholly upon the lines of the leading. In 
succeeding periods, as the art declined, the 
workers manifestly began to treat the leading as 
a defect, or at least an obstacle. More and more 
they tried to make the leaded stained glass look 
like a painting. 

In yielding to this cardinal error, the vital 
spirit of leaded glass art was lost. This art, 
whether colored or clear glass be its medium, is 
a decorative system that belongs exclusively to 
glass, and should imitate no other system. 

Thus clear glass may be used for decorative 
effects almost unlimited in variety and produced 
entirely by the leading. The lines of metal may 
form an intricate pattern, or one beautifully 
simple. They may be fantastic, or they may 
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Clear Leaded Glass Grill Design 


This illustration presents an excellent example of a clear leaded glass grill design widely used in Colonial houses. 


Curtain Design 


An example of curtain design using clear or semi-obscure glass 
in delicate tints, to harmonize with the draperies. 


employ some simple geometric form indefinitely 
reduplicated—one of the earliest revealed prin- 
ciples in art, and one never superseded. 

Clear glass in a great variety of such leaded 
designs is produced by the Pittsburgh Plate Glass 
Company. From clear polished plate to the same 
brilliant glass with beveled ornamentation is only 
a step, but it is one that opens up a wide, new 
field in the development of leaded glass designs, 
a field singularly rich and diversified. 

Proceeding a step further, we come to the clear 
leaded glass with colored decorations, and then to 
the leaded all-color colored glasses, the leaded 
mosaic opalescent glass, the leaded opalescent 
painted glass, and so on to opalescent and cathe- 
dral glass. These latter belong to the discussion 
of stained and colored glass that follows. 

There remains, however, another use for lead- 
ing, growing year by year in favor as the eco- 
nomic value of scientific lighting compels recog- 
nition: this is in connection with the prism 
glasses. Prism glass, cut in elegant patterns and 
set in hard metal bars, constitutes an adaptation 
and a combination that links true art with the 
very highest degree of utility. 
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An Artistic Office 


This illustration shows an artistic use of polished plate glass set in leaded panels. The view from the inside is not seriously obstructed, 
while from the outside and especially from a distance objects on the inside cannot well be observed. 


STAINED AND COLORED GLASS 


Y THE use of the terms “glass painting” and 
“painted glass,” specialists no doubt have 
contributed considerably to the current misap- 
prehension as to the precise character of colored 
glass. The two terms have been used loosely to 
denote two things entirely different. Literally, 
one would imagine that “painted glass” was the 
art of painting a picture or a color scheme on a 
piece of glass, whereas most artists in using the 
expression have reference to pictures or designs 
built up with colored glasses that have been 
stained during manufacture. 

Glass that is to be leaded frequently is in 
fact painted, but the paint used is of like sub- 
stance with the glass itself, and in the process of 
firing actually becomes a part of the glass. This 
painted work is quite unlike that employed in 
commercial sign and decorative glass painting. 

The art of painting with brush and pigment 
on glass is one widely practiced, especially for 
the commercial purpose of advertising signs, 
decorative panels, and similar modern products. 


But this is a field that does not really concern 
the glass-emaker. It is simply the same kind of 
painting that is done on canvas, although glass 
lends itself remarkably well to striking effects. 
Such painting can be done on any kind of glass, 
and a measurably high, specialized technique 
has been developed. 

The masters of painting on glass recognize as 
fundamental the fact that they are working on 
an opposite principle to that underlying the pic- 
ture made of stained glass. The painter on 
glass lays a rich, obscuring medium on the glass. 
No matter how delicate and luminous his colors 
may be, or how dainty his treatment, he must 
superimpose another surface on the surface of 
the glass itself. This may enrich the glass, ob- 
securing it but little to the ordinary eye; but 
actually there has been interposed to the light 
a material foreign to the glass itself. 

Stained glass, on the contrary, is inseparable 
from its color. The color is part and parcel of 
its substance. Instead of presenting a foreign 
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French Windows 


In this attractive room the French windows are glazed with polished plate glass in leaded panels. In aroom of this character shades 
only are used, the artistic treatment of the windows obviating the need for curtains or other draperies. 


material to the light, it presses the sunlight into 
service as painter. In truth, a very exact name 
for stained glass would be color-lighted glass. 
Its color has been diffused throughout its molten 
substance. It is truly a child of flame, for it 
seems to hold forever some of the fierce, splendid 
fire that gave it birth. 

The coloring of stained glass being produced 
in the furnace, it is not possible to apply the 
colors known to the artist who works with the 
brush. Every color is a chemical compound, 
and in the intense heat of glass-making all com- 
monly known colors would disappear or change 
into undesired hues. 

Therefore the glass-maker who wishes to pro- 
duce a red, for example, has no such simple 
resource as that of mixing red pigment into the 
batch. The coloring materials required for his 
use are substances that look quite unlike any 
color that he hopes finally to get; they are chem- 
icals which under fierce heat will break up, 
rearrange themselves in new combinations, and 
thus develop into color. 

This makes the task highly difficult, for even 
when the theory of producing a given color is 


well understood, there are a thousand and one 
difficulties to be overcome. The chemical com- 
binations are complex and produce strangely 
unexpected effects. But the successful result is 
an achievement as great as are the difficulties— 
the “fire color” is the most splendid color known 
to man; the magic of chemistry and heat has put 
into it the light of the sun itself. 

The color-materials of the glass-maker are 
chiefly metallic oxides. In their natural state 
they would not suggest to the layman what glo- 
ries of tint lie hidden in them, to be brought forth 
by the heat of the melt. 

Of the oxides, the oxide of iron, or plain, com- 
mon iron rust, is a veritable mother of colors. 
The colored canyons of the West are largely 
painted by nature’s iron rust and we get browns, 
greens, blues, yellows, reds, all from the self- 
same oxide, either by itself or in combinations. 

It is this same oxide of iron that has produced 
much of the glory of the great cathedrals whose 
arched and rose windows bring something of 
Heaven’s sublimity near to man. 

The glass-maker produces his wonderful reds 
by mixing with the batch in the melting-pot a 
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Church Windows 


The windows shown here are of modified antique design appropriate for the modern Gothic edifice. The pictorial subjects are taken 
from the life of Christ. 


combination of oxide of iron, sub-oxide of cop- 
per, a little gold, and silicate of sodium, all in 
varying proportions. 

For blues, he introduces an addition of cobalt, 
zaffre, and copper. 

His greens are won by using various oxides of 
iron, peroxide of copper, and chromium oxide. 

By adding oxide of manganese, oxide of 
uranium, and perhaps some antimony and sil- 
ver, he makes the chemistry of heat give him 
glowing violet. And with oxide of iron, anti- 
mony, and a few other chemicals he produces the 
tints of orange, ranging through all the sunset 
hues of that gorgeous color. 

The glass trade deals in many colors and tints 
of glass, known by such trade terms as Opal 
Glass, Cathedral Glass, and Opalescent Glass. 
All these are used for countless purposes, some- 
times on a large scale but extensively in small 
form, as for lamp shades and ornaments. 


CATHEDRAL GLASS 


This is a cast and rolled glass, and is furnished 
in smooth surface or in an ornamental “ham- 
mered” effect produced by rolling a pattern into 
it while it is still plastic. It is cast in sheets 
approximately one-eighth inch thick, measuring 
about thirty by ninety inches. 


OPALESCENT GLASS 


Opalescent glass is made in smooth surface 
finish or granite surface, and is cast in sheets 
about twenty-six inches wide and forty to fifty 
inches long. 


COLORED FIGURED GLASS 


The patterns obtainable in plain figured rolled 
glass (described elsewhere in this book) can be 
furnished in all standard colors and shades. 
There are also colored glasses, known as “‘pot 
colors,’ made from cylinder glass (window 
glass). They are described on page 184. 
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Chancel Window 


This design depicts Raphael’s Sistine Madonna, beautifully worked out in painted antique glass. 
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Soldiers’ Memorial Window 


Designed for Knox Presbyterian Church, Calgary, Alberta, Canada. No fewer than 9982 pieces of antique glass were used. 
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Leaded Beveled Plate 
type of art glass usually is glazed in hard metal, copper plated, instead of in lead. 


This 
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Colonial Clear Glass Designs 


Many interesting and artistic designs can be produced for window treatment in homes and public buildings. 


[ 152 ] 


LEADED GLASS 


Eh ae 


Appropriate Transom Designs 


These designs illustrate harmonious and effective uses of leaded opalescent and prism glass. 
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Art Nouveau Panels 


Some attractive panel designs in leaded clear and colored glass for stair-landing windows, dining rooms, and living rooms. 
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Transoms and Special Windows 


Several interesting designs in leaded opalescent glass, for transoms, dining-room, living-room, library, den, and stair-landing windows. 
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Church Windows 


Many ornamental and interesting effects are obtainable through the use of opalescent and cathedral glass in combination. 
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Church Windows 


Tn these illustrations is shown effective use of opalescent, mosaic, and painted glass. 
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An Attractive Fountain 


The swift service necessary at most soda fountains calls for a surface that can be cleaned easily and quickly. Polished Carrara Glass 
is ideal. The paneling of Carrara with Black Glass base and trim gives a strikingly brilliant effect. 


CARRARA AND BLACK GLASS 


BEAUTIFUL STRUCTURAL MATERIALS AVAILABLE FOR ImporRTANT USES 


MONG the highly important products of the 
Pittsburgh Plate Glass Company are the 
famous Carrara Glass, a beautiful white, 

opaque structural material, and Black Glass, 
which is exactly the same as Carrara, but has the 
appearance of polished jet. The nature and 
purity of the substances used to create these 
unique glasses are such as to achieve absolute 
permanence of color, for the white of the Car- 
rara and the black of the Black Glass are inher- 
ent characters of these two products. 

Carrara Glass is produced exclusively by the 
Pittsburgh Plate Glass Company. It is used 
generally in building construction and wherever 
marble is applicable, except where mouldings 
and decorative features are required. Both 
Carrara and Black Glass are widely used for 
table tops and counter tops in restaurants, drug 
stores, butcher shops, markets, and other places 


where food products and beverages are dis- 
pensed and where cleanliness, economy, and per- 
manent beauty are important considerations. 
They have innumerable other important uses, 
many of which are enumerated or shown in illus- 
tration in this volume. 

Carrara and Black Glass are made from secret 
batches, which in a general way are the same 
as for plate glass, but with the addition of spe- 
cial chemicals to produce the colors and also 
to impart to the products their characteristic 
molecular structure. 

While the batches are somewhat similar to 
the plate glass batch, the fusing and annealing 
are entirely different. The Carrara and Black 
Glass batches are subjected to melting conditions 
considerably longer than is the rule for plate 
glass, and the annealing covers from three to 
seven days, depending upon the thickness of 
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Scrupulous Cleanliness Wins Favor 


Any grade of restaurant finds in Carrara Glass a material perfectly suited to its needs. The polished surface, non-porous and impervious 
to stain, is cleaned instantly by simply wiping with a damp cloth. Each diner is served on a spotless surface. 


the material. These two factors—the different glass of similar thickness would not be practi- 
materials in the batches and the scientific anneal- cable or appropriate. 

ing—give Carrara and Black Glass those special Both Carrara and Black Glass are made in 
structural qualities which make them available _ three surface finishes: honed, satin, and polished, 
for various uses in buildings, such as wainscoting in thicknesses ranging from one-half to one and 
and partitions, for example, for which plate one-quarter inches, in multiples of one-quarter. 


Carrara Glass Wainscoting 


In addition to its use for table tops and serving counters as shown, this picture gives an 
example of the use of Carrara Glass in a wainscoting. 
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An Air of Richness 


The use of polished Black Glass for table tops gives the ice cream parlor an air of distinction. The Black Glass, giving depth and 
contrast to the color scheme, provides a rich decorative element. 


A distinguishing and invaluable feature common 
to both these glasses is their absolutely true 
and even surfaces—made possible by a process 
of grinding which produces an exactitude of 
surface impossible by any other method with 
any other material. The honed finish gives the 


glass a smooth finish without lustre. The satin 
finish produces the rich, soft, distinguished effect 
implied by its name. The polished finish results 
in a bright glassy surface. 

A supreme merit of Carrara and Black Glass 
is that they are impervious to stain, will not 


Minimum of Labor 


This great industrial dining hall speaks for itself as to the practicability of Carrara Glass for 

the table top. Cleanliness is fundamental, yet it is also imperative that cleanliness be assured 

with a minimum of expense for labor. The rich, white surface of polished Carrara Glass 
is pleasing at all times and the care of it is simplicity itself. 
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Practical Elegance in the Cafeteria 


Characteristic of American enterprise in meeting popular demand are the cafeteria and the quick lunch counter. The cafeteria 
pictured here has made extensive use of Carrara and Black Glass. The rich, dark table tops supply an element of style lacking in the 
average lunch room. The use of Carrara Glass for the steam tables is sanitary in appearance and in fact. 


absorb moisture in the slightest degree, and be- 
cause of the homogeneous structure of the 
material the different finishes are practically 
indestructible. Unlike marble, there is no deteri- 
oration of the highly polished surface of these 
glasses. Marble quickly stains because of its 


porous nature, the voids soon become filled with 
foreign substances, and the polish rapidly dis- 
appears. Polished Carrara, on the other hand, 
because of its non-porous, non-absorbent qual- 
ities, will not retain odors and is the ideal ma- 
terial even for urinals and like uses. 


Carrara Glass and Marble 


Under the magnifying glass the polished face of the Carrara Glass dis- 
closes its smooth, non-porous surface, while the marble reveals rough- 
ness and permeability to moisture and dirt. 
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Impermeable to Dampness 


The possibilities of Carrara Glass and Black Glass are well represented in this illustration of a store front. The base of the window, 

upon which the frame rests, is of Carrara with a strip of Black Glass at the bottom. Marble often is used for a similar purpose, but 

Carrara has been found greatly superior. Construction of this sort has to be cleaned frequently—as a rule every morning—and it is 
essential that the material be impermeable to dampness. 


Temptingly Clean 


This spotless little rétisserie, with its Carrara grill and its table tops and trim of gleaming Black Glass, 
presents a most tempting invitation. 
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Black Glass Counter and Table Tops 


Here is shown an extensive use of Black Glass in a modern quick-service restaurant. 


The highly-polished surface is easily cleaned 


and the black tops offer a pleasing contrast to the white bases, stools, columns, and walls. 


Carrara Glass is worked and shaped by 
methods very similar to those employed in the 
working of marble, and although, as has been 
said, it is not available for mouldings or curved 
surfaces, it is thoroughly adapted to all flat work 
for which marble would be found practical. 

Carrara is useful for the wainscoting of cor- 
ridors on many accounts besides the important 
one of its non-staining and non-defaceable sur- 
face. Compared with marble the cost of main- 
tenance for Carrara is practically nothing; no 
expense is involved for bleaching and refinish- 
ing as is the case with marble. Carrara gives 
the corridors a permanent clearness and bright- 
ness of appearance, at the same time attractive 
and cheerful. For effective lighting in corri- 
dors, architects are coming more and more to 
rely upon Carrara, because its white, perfect 
surface reflects artificial light in a prismatic 
manner that greatly increases the illumination. 


The cost of providing artificial light in such cor- 
ridors is therefore reduced materially. 

The honed finish is desirable for many special 
uses, such as the walls of hospital operating 
rooms, where it is of highest importance that 
light shall be ample but at the same time without 
glare or eye-distracting reflections. The surgeon, 
in performing the most delicate and critical ma- 
nipulations known, must be assured of inviolate 
conditions. Walls of Carrara Glass in honed 
finish leave nothing to be desired in this regard, 
for its diffusion of light is perfect, while positive 
reflection is at the minimum. 

The use of Carrara Glass or the Black Glass 
for table tops has spread rapidly in recent years. 
In many types of restaurants and in such estab- 
lishments as welfare dining rooms, these mate- 
rials have almost entirely taken the place of 
linen. The Carrara Glass department of the 
Pittsburgh Plate Glass Company has obtained 
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Carrara Glass Switchboards 


Even where decorative considerations play no part Carrara Glass has important industrial values, as for example, in the switch- 
board of the engine room of a large industrial plant. 


from certain public restaurants figures that show 
the annual expense of laundering linen covers 
for a table thirty by forty-eight inches to be 
double the cost of a Carrara or Black Glass top, 
to say nothing of the initial cost of the linen 
and of replacements. The same advantages and 
economies apply in varying proportions to coun- 
ter tops in restaurants, packing and sorting tables 
in stores and factories, and innumerable other 
uses. The polished Carrara Glass owes much of 
its popularity also to the fact that it is practically 
impossible to mar or deface it. 

It is not possible to enumerate all possible 
uses for Carrara or Black Glass, but the follow- 
ing obvious uses will suggest others: 

Base and border for hotel corridors. 

Wainscoting in buildings, stores, barber shops, 
bathrooms, toilet rooms, and operating rooms. 


Table tops in restaurants, confectioneries, 
kitchens, and hospitals. 

Interior walls, paneling, and ceilings for res- 
taurants, food markets, and similar establish- 
ments where strict cleanliness is requisite. 

Tops and fronts for counters and shelving. 

Bases and tops for soda fountains. 

Rubbing tables and other equipment for Turk- 
ish baths. 

Partitions and_ stalls 
showers. 

Deal-plates for banks and cashier windows. 

Trim and other parts for show cases and for 
buffet tops. 

Packing and sorting tables in factories. 

Scale platforms, drawing tables, coin plates 
for cash registers, signs and outside covering for 
metal store fronts. 


in toilet rooms and 
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Wainscoting in Office Buildings 


An important use for Carrara Glass is as wainscoting in office buildings. Its gleaming surface and enduring structural properties 
are particularly desirable in a building not well supplied with windows, for the brilliant white expanse catches all available light and 
diffuses it without glare through the corridors or rooms. 


Aseptic Walls for the Operating Room 


The operating room here illustrated is an admirable example of the use of Carrara Glass with honed-finish surface. This imparts to 
walls and ceiling the same element of cleanliness that obtains in the surgeon’s implements and apparatus. The honed finish provides 
a surface which is rich in appearance, will not reflect light, and is restful to the eyes. 
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Hygiene and Sanitation 


Carrara Glass is unexcelled for purposes requiring the utmost in hygiene and sanitation, as instanced by this public toilet room in an 
up-to-date hotel. Unlike marble or other porous materials Carrara Glass is non-absorbent of moisture or odors. 


CARRARA AND BLACK GLASS SPECIFICATIONS 


W ainscoting is made in “4-inch thickness, pol- Partitions are made in %-inch and 1%-inch 
ished on one side and rough on one side; also _ thicknesses with both surfaces in any finish. 
honed on one side and rough on one side. For Trim for windows and doors and cap of wain- 


header pieces requiring exposed edges, plates scoting is made in %4-inch, l-inch, and 1%-inch 
are furnished with the back surface ground and _ thicknesses, in all finishes. 
properly gauged to thickness. Table Tops are made in any desired thickness. 


Public Comfort Stations 


No product known is so serviceable for the purpose here pictured as is polished Carrara Glass. 

Its smooth, hard, non-porous surface prevents defacement, absorption of moisture, and 

consequent retention of objectionable odors; it is easily cleaned, practically indestructible, and 
therefore widely used in public buildings, schools, hotels, and other large structures. 
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CARRARA AND BLACK GLASS 


Baking in Full View 


The modern method of baking in full view of the public is made possible by using ovens with plate glass fronts and Carrara Glass 
for every surface that comes into contact with the bread itself. The walls and ceiling of Carrara Glass combine to produce the 
necessary effect of sanitation. 


Be DS chete rs; 
LG IEEE 


Carrara and Black Glass Signs 


This illustration shows an interesting and effective use of these two glasses for store front decoration and advertising. The pattern 
of the lettering is sandblasted on the highly polished black or white surface and paint or stain is then applied. 
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from 4% to 1% inches, with top surface in all 
finishes and the under surface ground true to 
provide an even bearing. ‘Table tops are not 
gauged to exact thickness. 

Soda Fountains and Counters. Tops for soda 
fountains and counters are made in ¥%-inch, 
%4-inch, l-inch, and 1/%-inch thicknesses, with 
the top surface polished and the under surface 
ground and gauged to an even thickness. 

Frieze and Pilasters are made in %-inch, 
%4-inch, and l-inch thicknesses, with one side 
polished and one side ground. 

Die Plates are made in '%-inch, *4-inch, and 
l-inch thicknesses, with one side polished and 
one ground. In cases where the construction of 
the counter admits of adjustment for variation 
in thickness and where none of the edges of the 
die plates is exposed, it is permissible to specify 
polished one side, rough one side, for the 42-inch 
and %4-inch thicknesses only. Honed or satin 


finish instead of polished also may be specified 
when desired. 

Store Fronts and Signs. Materials for the 
covering of bulkheads and piers and exposed 
portions of store fronts may be “4 or 1 inch thick. 
The areas to be covered do not, as a rule, per- 
mit adjustment of the glass and it is usually 
necessary for the back surface to be ground true 
and the glass gauged for exact thickness. 

Deal-Plates for cashier windows and counters 
are made in “4-inch, ]-inch, and 14-inch thick- 
nesses. The honed finish is the most practical 
for this use. 

Rubbing Tables for Turkish baths are made 
in 1%-inch thickness, in all finishes, and ground 
on under side. 

Shelving material is furnished in %-inch, 
*4-inch, l-inch, and 1/%-inch thicknesses, with 
the top surface honed, satin-finished, or polished 
as desired, the reverse side ground. 
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THE MANUFACTURE OF 
WINDOW GLASS 


Like Cathedral Columns 


Some manufacturing processes are grimy but here is one that is undeniably beautiful. As the blowing mechanism 
is drawn slowly upward from the white-hot molten glass, huge cylinders are formed by the pressure of the air 
blown into them. Later these will be split, flattened out, and cut into panes. 


THE MANUFACTURE OF WINDOW GLASS 


HE difference between plate glass and the 
sheet known by the trade term “window 
glass” lies in the manner of making. Plate 
glass is cast (poured) in molten mass and then 
rolled into flat form, while window glass is 
“blown”’—that is, a portion of the melted glass 
is picked up at the end of a pipe and blown into 
the form of a hollow cylinder, which then by a 
succession of operations is flattened into sheets. 
The latter is an economical method of glass- 
making and for that reason has a most important 
place in the industry, although, for the reasons 
already made clear, it does not produce so excel- 
lent a product as does the plate glass method. 
There are many ways to attain the best pos- 
sible results in this method of glass-making, and 
the Pittsburgh Plate Glass Company has. suc- 
ceeded in improving the product greatly by utili- 
zing to the full all advanced formulas for purity 
and correct admixture of the raw materials, and 
by introducing scientific equipment, such as im- 
proved furnaces and other appliances. 
Glass-blowing is an old art. Through many 
ages it remained wholly a manual art, or, to be 
precise, a man-art, since the glass-blower used 
not only his hands but more especially his lungs. 
It is a skilled trade of high order, calling for 
rare dexterity and nice judgment. Even until our 
own time, it was exclusively such a man-art, for 
the technical difficulties in the way of mechanical 
glass-blowing were not easily overcome. 
Today, however, while a considerable amount 
of window glass is still made by hand, most of 
America’s product is blown mechanically. 


As the principle is alike in both cases, a de- 
scription of the manual method will give the 
reader the clearest understanding. 

When the mass in the glass-kiln has reached 
the correct stage of fluidity, a worker known as 
the “gatherer” dips into it with his “blower’s 
pipe,” an iron tool about five feet long which has 
a mouthpiece at one end and a bell-shaped aper- 
ture at the other. A solid ball of melted glass 
adheres to the bell-shaped end and when enough 
has been gathered the pipe is passed to a work- 
man known as the “blower.”’ The floor in front 
of him is cut away to form a space called the 
swing-hole. He first raises the pipe, blowing 
gently till he produces a pear-shaped bubble, the 
upper part of which gradually assumes the diam- 
eter of the cylinder desired, while the bottom is 
thicker and rapidly cools and stiffens. 

The partly blown “gather” then is re-heated to 
soften it, and the blower swings it downward into 
the swing-hole, where its weight causes it to elon- 
gate into an approximately cylindrical form. 
Meanwhile he continues to blow into it, to form it 
as he desires, until finally there is produced a 
shape of sufficient length. 

The next operation is to open the lower end of 
this hollow cylinder. The blower fills it with air 
from his lungs and stops the pipe with his thumb. 
The glass then is submitted quickly to the heat of 
the furnace, with the result that the imprisoned 
air expands and bursts through the softened end. 

The blower again lowers the cylinder into the 
swing-hole, whirling it swiftly on its axis by 
spinning the pipe between his hands. This 
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Preparing the “Gather” 


In “manual” glass-making, skilled workers prepare the “gather’’ of molten glass for the blower. 


brings centrifugal force to bear, and the glass ing, transparent, hollow thing of glass, but its 
assumes a true cylindrical form, with sides prac- surface is round. How is it to be transformed 
tically parallel and a fairly uniform thickness into.a flat sheet? Simply enough, although to 
throughout its entire length. the uninformed spectator the steps of the succeed- 
The product now has become a smooth, shin- ing operations do not seem to tend that way. 


Shaping the “Gather” Blowing 
In the “hand-made” process the molten glass is “gathered” on The blower swings the molten glass on the end of his blowpipe to 
the bell-shaped end of a blower’s pipe. By skillful manipulation and fro in a pit or opening in the floor, blowing into the pipe as he 


the blower is able to accumulate a quantity of material which, swings and reheating the glass at frequent intervals during the 
when blown, will make cylinders of proper size. process until a full-sized cylinder is formed. 
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Skimming the Molten Glass 


Impurities which come to the top in the process of melting must 
be removed before blowing. 


First the workers must get rid of the neck or 
cap that marks the place where the glass was 
held by the blower’s pipe. They dip up a bit of 
molten glass and with a deft motion draw it like 
a thin hot string around the cylinder top. The 
neck cracks off, and one part of the task is ac- 
complished. Sometimes the same result is ob- 
tained by drawing a red-hot iron around the 


Forming the Cylinders 


In this picture the shining cylinders of blown glass have partly 

emerged from the tanks of fluid batch. When they have reached 

a length of approximately forty feet the racks shown in the 

foreground will be raised to receive and lower them as illustrated 
in the picture on the next page. 


glass and quickly applying a touch of cold water 
to the suddenly heated place. The result in 
either case is the same—a perfect cylinder, hol- 
low and open at both ends. 

In the same way the cylinder is divided into 
sections, or shawls. Then a worker draws a 
The “Bait” brightly heated iron along the inside, from end 


The big blowpipes are dipped into the molten mass as here to end, producing a straight line of heat. With 
pictured and then raised gradually, meanwhile blowing steadily S ; ¢ 
into the glass which adheres to their ends. This is the first step a small cold iron rod the outside te tapped 


in the “machine-made” process. following the inner line of heat and the tensions 
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Lowering the Cylinders 


This is the process of lowering the fragile cylinders of glass after blowing. 


of the mass cause it to split clean along the entire 
length of the cylinder. 

The cylinder then is conveyed to a flattening 
oven, heated until soft and pliable, and laid on 
a flattening stone, with the split side uppermost. 
Under continuing heat the glass softens still more 
and begins slowly, gracefully, to “wilt” or open 
out. A workman called the “flattener” deli- 
cately assists with an implement that gradually 
spreads the pliable glass into a flat sheet. 

Following this, the sheet is taken from the heat 
of the flattening compartment and allowed to cool 
and harden slowly, after which it goes through 
the successive stages of scientific cooling in the 
lehr or annealing kiln. After being properly 
tempered, it is dipped in acid to cleanse it and 
finally is passed to the warehouse to be cut into 
the sizes required by the trade. 


Up to this point the modern individual glass- 
blower goes through processes that are not un- 
like those pictured in the wall-paintings of the 
ancient Egyptian tombs. Indeed, it is probable 
that if an old workman who lived and produced 
along the banks of the Nile in the time of 
Pharaoh Rameses II were to find himself in a 
modern factory using the process just described 
he would feel strangely at home. However, 
human ambition never is content to stop short of 
mechanical efficiency, and if our ancient Egyp- 
tian were next to step into a plant where machine- 
blowing was in practice he would doubtless be 
overwhelmed with terrified wonder. 

He would see a spectacle as amazing and 
beautiful as, perhaps, any other in the entire 
field of industry—one that thrills the most sophis- 
ticated modern observer who happens upon it 
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The Shawls 


Here we see a quantity of shawls, which is the technical name for the sections of glass cylinders after they have been divided into lengths 


and split lengthwise. 


for the first time. Some hint of its spectacu- 
lar impressiveness may be gained from the 
full-page picture facing page 173, but anyone 
who has an opportunity to see for himself should 
by no means neglect to do so. 

The evolution of machine-blowing came only 
as the result of laborious invention and costly 


Dividing the Cylinders 


By means of red-hot metal applied to the glass, the cylinder is 
divided into sections of various lengths as a preliminary to the 
processes of shawling and flattening. 


These sections, or shawls, are now ready for reheating and flattening, 


experiment. As has been remarked, the prin- 
ciple is simple, but the technical and mechanical 
difficulties long were baffling. The glass-blower 
always has been recognized as one of the highly 
skilled craftsmen, and for a long time it was im- 
possible to devise machinery to match his intel- 
ligent judgment. The glass-blowing plant of the 


we 


Shawling 


After the cylinder is cut in lengths these sections are split length- 
wise preparatory to reheating and flattening them into sheets. 
This operation is known as shawling. 
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The Heating Oven 


Here the split section or shawl is reheated and softened until it 
loses its cylindrical shape and becomes flat. Facilities for the 
application of intense heat are essential. 


present, however, is a marvel of smooth, unhur- 
ried industrial operation. All the puzzling and 
constantly changing problems of air pressure, 
varying supply of molten material, and manipu- 
lation according to circumstances and conditions 
are met by a machine controlled by the judgment 
of one man, who with no apparent effort achieves 
prodigies of result. 

Invention is largely a means for multiplying 
human powers. Our telephone ears are able to 
hear for thousands of miles and our telescope 
eyes can explore the stars. We leap thousands 


Flaitening Oven 


When the glass is sufficiently flattened out it is lifted from the iron 
carriage in the heating oven, transferred to a flattening stone of 
fire clay, and then ironed into a flat sheet. 


COMPANY 


Turning the Cylinder 


While in the heating oven the shawl is gradually turned so as to 
permit it to flatten out as the glass softens or wilts under the 
heat. It is then removed to a flattening oven. 


of feet into the air with airplanes and with can- 
non we strike blows miles away. In almost any 
modern factory the workmen have become in ef- 
fect giants, by virtue of the forces they control 
with a finger-touch. 

In the process under discussion human lungs 
are displaced by compressed air apparatus 
that is able to blow strongly and without 
stopping, until the lump of melted glass swells 
to towering proportions. Meanwhile, the lift- 
ing power of human arms gives way to a pulley 
hoist that raises the great cylinders to a point 


cerry 


Lifting to Lehr 


From the flattening compartment the sheet of glass is moved to a 
cooler one and then to the lehr, or annealing oven, where it is 
allowed to cool and temper by degrees. 
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Cutting Room Packing Room 


Here the window glass is cut into various sizes and Where expert packers daily prepare thousands of 
shapes ready for use. “lights” for shipment. 


many times the height of a man. All is done suddenly there rise before the spectator beautiful 
swiftly and yet with such delicacy that the _ tall phantoms of transparency, mighty glowing 
fragile glass remains uncracked. The machine columns that stand like pillars in a ghostly cathe- 
does almost exactly what the human glass- dral. As against the man-made cylinder, which 
worker did, only upon a colossal scale. It dips obviously was limited to the weight and dimen- 
its big blowpipes into the molten batch and sions a man’s strength and stature permitted, ma- 
then slowly withdraws them, all the while blow-  chine-blown cylinders can be made almost forty 
ing steadily into the great masses of glass. Then feet long and more than two feet in diameter. 


Ready for Shipment 
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The Modern Factory 


Sunlight is of vital importance in the modern industrial plant. Where an essential requirement is to admit light, considerations of clear 
vision and beauty being unimportant, window glass is as serviceable as plate glass and costs less. 


a 
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The Summer Dancing Pavilion 


For the purpose here illustrated, window glass serves every requirement. The walls of glass are usually a series of windows that can 
be flung wide, so that the building may be easily converted into an open-air pavilion. 
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The Summer Kitchen 


Here is another example of an ideal use for window glass—where it is used principally to admit light and not to look through. 


MANIFOLD VALUES 


O USE common glass where plate glass 
should be employed is a short-sighted say- 
ing of pennies at the cost of dollars, but it 
is excellent economy to use window glass in its 
proper place, and so wide is its field that this 
form of glass serves a most important purpose. 
The usefulness of window glass extends away 
beyond domestic purposes, to almost every indus- 
try, large and small. It is window glass that 
provides thousands of acres of vegetable farms 
with the very means for their existence, in the 
form of glazing for the hotbeds and coldframes 
which enable the grower to anticipate the seasons. 
It furnishes photographie art with its indispen- 
sable plates. Cellar windows, storm doors and 
windows, kitchen additions, attic windows, and 
other little-noticed parts of the dwelling will be 
entirely serviceable when glazed with common 
glass, while the rest of the house makes use of the 
more desirable and handsome plate. 
Merely as an indication of the almost bound- 
less field for common glass may be mentioned the 


OF WINDOW GLASS 


following few uses that confront one everywhere 
in daily life: 

Skylights, where fire protection, security, and 
beauty are not essential. 

Fronts for gas and electric meters, for fire 
alarm boxes, and for the cases on ships and rail- 
roads that contain life preservers, axes, and other 
implements for use in accident. 

Conservatories, hothouses, greenhouses, and 
sash for outdoor plantations. 

Tops for fancy boxes. 

Glazing for photographs and pictures. 

Cheap mirrors, either for reflecting the person 
or for backs to fancy receptacles. 

Fronts or tops for receptacles containing foods. 

On machinery, either to protect delicate work- 
ing parts, prevent accident, or permit control by 
making the necessary parts visible. 

Coin boxes, automatic devices of all kinds, and 
ticket chopping boxes. 

Glazing for stables, barns, and other out- 
buildings. 


ist] 


PITTSBURGH PLATE GLASS COMPANY 


How Glass Aids the Plant-Grower 


Greenhouses and coldframes as pictured on this page require merely the transmission of sunlight and protection from cold. For this 
purpose window glass is perfectly adapted and is largely employed. 


GRADES, WEIGHTS, AND SIZES OF WINDOW GLASS 


Window glass usually is supplied in Single strength, which can be made up to 24 x 60, 
Strength or Double Strength. In double strength 30 x 54, or 36 x 50 inches, in sizes contain- 
itis madeas large as 30 x 90, 38 x 86, or 60 x 70 ing ten to twelve and one-half square feet. 
inches. Such extreme sizes contain up to twenty- 
five square feet, but it is not advisable to use 
glass so large, because of breakage and other Single Strength measures twelve lights to the 
disadvantages. The same is true of the single inch, approximately, but a small variation either 


THICKNESS AND WEIGHT 


ape 


Cold frames Protected by Glass 
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Glass for Pictures 


In the novelty section of the big department store there may be found thousands of articles in which common or cylinder glass is used. 
Such glass can be cut to any size or shape for unique and novel picture frames. 


way is permitted. The weight per square foot is 
approximately eighteen ounces. 

Double Strength measures approximately nine 
lights to the inch. The weight approximates 
twenty-four ounces to the square foot. 

There is also a heavy blown or drawn glass, 
heavier than the so-called Double Strength, made 
by the same process as ordinary window glass 
and subject to the same inherent defects. This 
glass is graded in first, second, and third quali- 
ties by the same rules as are observed in the 
grading of common window glass and is made 
in different weights and thicknesses as follows: 
twenty-six ounces to the square foot, about eight 
lights to the inch; twenty-nine ounces to the square 
foot, about seven lights to the inch; thirty-four 
ounces to the square foot, about six lights to the 
inch; and thirty-nine ounces to the square foot, 
which is three-sixteenths of an inch thick, or about 
five lights to the inch. 


QUALITIES OR GRADES 


Qualities run AA, A, and B. 

“AA” or first quality is clear glass, free from 
any perceptible quantity of air bubbles or blis- 
ters, burnt specks or burns, cords, and strings. 


It has good gloss, even surface, and is well flat- 
tened. Tiny blisters that are not perceptible on 
the cutter’s table, but can be detected only by 
placing the sheet directly toward the light, are 
not considered objectionable. Reliable manufac- 
turers always will make conscientious and close 
selection for this grade. 

“A” quality is the normal selection of glass 
when no special selection is desired. It permits 


Window Glass in Steel Sash 
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Tea Wagon 


small defects such as small strings or lines or 
small blisters not too close together or located 
in the center of the sheet. It is well flattened, of 
even surface, and devoid of noticeable scratches 
or other prominent imperfections. 

“B” quality has a wider scope than AA or A. 
It permits many of the defects incident to manu- 
facture—waves, strings, lines, blisters, scratches, 
burns, and like defects. This quality embraces 
everything below A quality, not stony or full of 


PLATE GLASS COMPANY 


Studio Skylight 


blisters or other large defects objectionable for 
any common purpose, such as heavy scratches, 
heavy blisters, cords, and sulphur stains. 


FACTORY PACKAGES 


Window glass is packed in regular sizes ap- 
proximately fifty square feet to the box up to 
the united 100-inch bracket (adding width and 
length) ; and 100 square feet to the box in sizes 
over 100 united inches. 


COLORED CYLINDER GLASS 


Pot Colors. This colored glass, produced 
by mixing the necessary color-making chemicals 
in the pot with the molten batch, is extremely 
useful for signal lights, danger signals, colored 
lanterns, show-window displays, dials, railroad 
switch lights, and countless commercial and in- 


Game Exhibition Case 


dustrial purposes where both translucency and 
color are desired. The color, being an insoluble 
part of the glass, defies time and weather. 
Double Strength and Single Strength ruby, 
green, blue, orange, violet, yellow, and white are 
produced, in sizes as large as 37 x 59 inches. 


For Small Package Goods 
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Other Miscellaneous Uses 


In the various cases indicated on this page the expense of 
using plate glass hardly would be warranted, while common 
glass meets every essential requirement. 


Flashed Colors. These colors are, like the 
pot colors, a component part of the mass of 
the glass, but they are produced by a different 
method. A thin film of colored glass is blown 
over the surface of a blown clear glass, the two 
adhering and becoming one as they harden. It 
is a convenient and effective way to make color 
designs, such as embossed lettering in signs. 
It is made in Double Strength and Single 
Strength and comes in the same sizes and colors 
as the Pot Colors. 


SHIPPING WEIGHTS 


Single Strength in factory packages weighs 
from sixty-five to seventy-five pounds to the box 
(shipping weight). Double Strength in factory 


packages weighs from eighty-five to one hundred 
and ten pounds to the box, 50-foot boxes (ship- 
ping weight). 

Double Strength in 100-foot cases weighs 
approximately two hundred and_ twenty-five 
pounds (shipping weight). 


PRICES 


Full information regarding list prices of all 
qualities and sizes of window glass in both single 
and double strength, in factory box lot, or by the 
light, may be found in the current “Jobbers’ 
Window Glass List,” which may be obtained 
from any of our Warehouses or distributors. The 
list also designates the number of lights per box 
in each size. 
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Miscellaneous Uses of Common Glass 


This page shows a number of uses in which common 
glass is entirely adequate, and much more economical 
for the purpose than plate glass would be. 


IN 


P. 


PURNAISHING ENTUBITION 
vw of Summer Purniture 


THE PITTSBURGH PLATE GLASS COMPANY SYSTEM OF 
DISTRIBUTION, EDUCATION, AND SERVICE 


HEN the Pittsburgh Plate Glass Com- 
pany had succeeded in establishing plate 
glass manufacture as a sound Ameri- 
can industry, able to meet all competition both 
in quality and in cost, there remained a grave 
business problem in the matter of distribution. 

Glass, one of the most difficult materials to 
transport and handle, is needed in such a large 
variety of kinds, sizes, and shapes, and must be 
supplied so promptly in order to meet the press- 
ing necessities of the builder and contractor, that 
it was necessary to furnish all dealers with a 
means for performing the service with the utmost 
economy of time, money, and effort. 

There could be but one solution—the estab- 
lishment of a nation-wide method of distribution 
through a complete warehousing system which 
should be equipped to carry full stocks and to 
deliver them promptly, wherever needed and in 
any desired quantity. 

Today this system is the most complete of its 
kind in the world. The Warehouses are not sim- 
ply stock rooms or selling agencies; they are 
local institutions equipped to serve in all ways 
the territories in which they are established. 
Their managers are men long trained in the 
methods and principles of the Company, thor- 
oughly informed by personal experience on all 
points of glass manufacture and glass science, 
and competent to give full information and in- 
struction on matters the most technical. 


EDUCATIONAL SERVICE 


The sales force in each territory is similarly 
equipped with exact knowledge. In addition the 
staff includes specialists in various branches, 
particularly the structural sciences, and work- 
men who are skilled in handling and setting 
glass. Educational service is given freely 
wherever it may be of benefit to the community, 
to dealers or even to individual users. National 
advertising is continuous, and its governing prin- 
ciple is that of helping the dealer, the architect, 
and the contractor—in a word, everyone in the 
trades who uses glass as a large or small part of 


his business. Further, the Company’s advertising 
benefits the public by teaching the genuine ad- 
vantages to be obtained by using glass. 

Terms like “welfare work” have been so much 
used in recent years, that the Pittsburgh Plate 
Glass Company would prefer not to touch in this 
book on the subject of its attitude toward its em- 
ployees save that the consumer of any manufac- 
tured material has a direct business interest in 
the conditions under_which it is produced. The 
assurance of steady and prompt supply, and 
more important still, of the quality of the prod- 
uct, depends in a very real sense on the spirit of 
the workers responsible for it. 


THE COMPANY'S EMPLOYEES 


No degree of genius in administration, no 
system or equipment, can alone attain and main- 
tain quality. It is essential that the men direct- 
ly engaged in every part of a manufacturing 
process shall be interested in their work and shall 
take personal pride in the best results that can 
be produced. From this point of view it will be 
of interest to customers to know that a great 
many of the Company’s trained workers have 
been with it during the whole working period of 
their lives and that the labor “turn-over’’ is per- 
haps smaller than that of any other great manu- 
facturing business in the United States. 

The significance of this may be seen when it 
is understood that in Ford City, Pennsylvania 
(the site of the parent plant of the Pittsburgh 
Plate Glass Company), practically the entire 
working population of the town is employed in 
the plant. Two things are commonly said about 
Ford City: that it holds the largest and most 
completely equipped factory for making plate 
glass in the world, and that it is one of the most 
attractive manufacturing communities in the 
United States. The Company’s expenditures for 
housing facilities amount to many millions. 
Life, health, and accident insurance, a pension 
system, provisions for recreation, hospital facil- 
ities, and other care for health and hygiene, all 
play their part in making the place what it is. 
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A SYSTEMATIC ORGANIZATION FOR GENUINE SERVICE 


“CERVICE,” as understood by the Pittsburgh 
Plate Glass Company, has the following 
comprehensive significance: 

Systematic and harmoniously directed activ- 
ities of manufacturing, distributing, and ware- 
housing and selling organizations, all controlled 
by the ruling principle that customers of the 
Pittsburgh Plate Glass Company are to receive 
something more than what is ordinarily meant 
by “service.” 

Raw materials economically produced, mostly 
from Company-owned properties, and economi- 
cally delivered to wisely located plants, making 
possible a basic saving that benefits both the 
dealer and the consumer of the glass product. 

Direct and constant contact of manufacturing 
organizations with the market through the dis- 
tributing Warehouses and sales offices, producing 
quick adjustment of production to meet condi- 
tions at all times and under all circumstances. 

The organization and equipment of each Ware- 
house to be not simply a distributing and selling 
station, but a commercial member of the region 
it serves, an institution of use to the community, 
and a co-operative force for all in the business. 


Nore: It is a recognized and important part of Warehouse 
service to supply technical and trade information to architects, 
contractors, and dealers, and to help the latter to take the 
best advantage of the Company’s national advertising, trade- 
mark advertising, and other educational publicity, and to di- 
rect its usefulness to earning the fullest possible profit for the 
entire trade. 


SERVICE TO DEALERS 


Complete stocks, at all times and under all 
conditions, in each Warehouse, thus ensuring 
prompt and economical delivery. 

Readiness to fill any order, whether of great 
magnitude or for a single light of glass. 

Distributing facilities that cut down all non- 
productive expenditures to the minimum, mak- 
ing it feasible to deliver a maximum of quality 
at a minimum of price. 

An organization of trained men who study the 
promotion of business for the dealer and visit 
him regularly to assist him in problems and sup- 
ply information tending to his profit. 

An energetic national and local campaign to 
educate the public to an increased use of glass on 
the sound and legitimate basis of facts that show 
its value for all purposes. 


A long-established manufacturing policy that 
recognizes quality as a supreme factor in hold- 
ing and creating business, thus enabling the 
dealer to earn prestige among his own trade. 

Systematic study of possibilities for the 
future, and measures taken in advance to meet 
them, thus giving the dealer the assurance that 
behind him stands a permanently attentive pro- 
ducing and delivering organization. 


SERVICE TO ARCHITECTS 


Experienced men in each Warehouse organiza- 
tion who can furnish information about glass to 
cover every problem that is likely to arise in the 
application of glass to buildings. 

Unprejudiced and absolutely reliable advice 
regarding glass specifications necessary to get 
desired results. 

Estimates of cost for all different kinds of 
glass, with a view to enabling the architect to 
save money, while equipping his building with 
the best glass for each specific purpose and place. 

Expert attention to the specifications and pro- 
duction of the quality called for, thus relieving 
architects of anxiety and trouble after contracts 
are awarded. 

Maintenance of distribution facilities between 
factories and Warehouses, and maintenance of 
sufficient stocks in Warehouses to make quick 
delivery certain. 

Manufacturing resources that are equal to 
any requirements. 

Equipment and organization adequate to meet 
all demands and to cope promptly with unusual 
and sudden problems or emergencies. 

Alert and interested attention to all under- 
takings, whether small or large. 


SERVICE TO CONTRACTORS 


An organization in each Warehouse that fully 
understands the unexpected and harassing difhi- 
culties that confront contractors, and is ready to 
assist at all times. 

Full stocks of complete variety, covering every 
kind of glass for every possible purpose. 

Thorough efficiency both in manufacture and 
grading, thus providing responsible delivery to 
meet specifications in all cases. 
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AND SERVICE 


Service on a Large Scale 


Here is a solid train of 23 cars of plate glass valued at $400,000 as it left the Pittsburgh Plate Glass Company’s factory at Crystal 


City, Missouri, at a time of great freight congestion on the railroads. 


Small shippers could not give service under these conditions 


but this Company was able to accumulate entire trainloads of orders which could be shipped as a unit to one destination. 


Delivery facilities at each Warehouse to meet 
a “rush” summons at almost any time. 

Co-operation by all the factory staffs and the 
technical departments in efforts to give customers 
what they want, when they want it, and as they 
should have it for their best profit and success. 


ADVANCE INFORMATION 


If architects or contractors will call for this 
expert advice early in their work, they fre- 
quently will save themselves much unnecessary 
delay, for the Pittsburgh Plate Glass Company 
men will be able to show how many contingencies 
can be anticipated. They may be able, as they 
often are, to suggest important economies. 

There are so many kinds of glass, known by so 
many trade names, that sometimes a builder who 
knows quite well what kind of glass he wants is 
not sure as to its precise trade name. It happens 
continually that architects and contractors are 
indefinite in their use of such terms as “rolled 
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figured glass,” “figured glass,” “obscure glass.” 
It is hoped that this book will facilitate their 
efforts, but in addition, the service staffs are pre- 
pared at any time to suggest the particular kind 
of glass suitable for any desired purpose. 


OTHER SERVICE FEATURES 


Estimating Department is maintained at each 
Warehouse to give detailed and accurate cost 
estimates for any use of glass. 

Expert Advice. Staff mechanicians and spe- 
cialists are available at the various branches and 
factories and are prepared to give expert assist- 
ance to manufacturers, architects, dealers, and 
others in all problems involving the use of glass. 

Installation of Store Fronts. The Warehouses 
are prepared to install large store fronts, and 
furnish trained workers. Motor trucks and 
teams are provided for the purpose and either 
long-distance or short-distance hauls will be 
undertaken. 


PAINTS AND VARNISHES AS PART OF PITTSBURGH SERVICE 


T IS not out of place here to say a word as to 
the Warehouse stocks of paints and varnishes, 
since these accessories of the building trade were 


added to the Pittsburgh Plate Glass Company’s 


group of manufactured and sales products as 
part of the system of “Pittsburgh Service.” 

The architect or contractor thus can get from 
the same trained organization that provides his 
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glass specifications and information, the best 
technical information and specifications as to 
useful paints and varnishes. 

The paint dealer especially, knowing how vital 
it is for him to be assured of unbroken main- 
tenance of supply and of constantly uniform and 
reliable quality and grade, has been benefited 
by the fact that such a permanent organization 
as the Pittsburgh Plate Glass Company serves 
him. Too many dealers throughout the United 


States have been obliged, again and again, to 
change brands at heavy loss of prestige and 
profit, because their manufacturing source has 
failed, either by going out of business, by alter- 
ing product, or by selling out to some concern 
that gave exclusive rights to some competitor in 
the neighborhood. 

It is difficult to conceive of any product in 
which the element of sustained quality is of 
more importance than it is in paint. 


THE GRADING OF PLATE GLASS 


HE yarious uses of plate glass require a 

careful grading of the finished product into 
different qualities. The highest possible quality 
is known as “first silvering”; “second silvering” 
is a high-grade quality only less perfect than 
the first-named. Both of these grades are 
used for mirrors and are produced by select- 
ing limited areas of superior quality and finish 
from the larger sheets that are delivered to the 
wareroom from the factory. A third grade of 
reasonably good quality and finish, known as 
“mirror glazing,” is selected for the manufac- 
ture of “commercial quality” mirrors. Much 
greater in volume of sales is the next, or “glaz- 
ing” quality. This grade generally is used for 
store windows, residences, windshields, enclosed 
automobile bodies, and other places where com- 
paratively small and inconspicuous defects are 
not objectionable. 

It is the impression among many people that 
the better qualities of glass are manufactured by 
a special process and that by some slight change 
in the method of operation these better qualities 
may be increased or decreased at will. This is 
not the case. It is impractical to attempt to man- 
ufacture the higher grades exclusively, and it is 
the experience of manufacturers that the best 
results are obtained by making every effort to 
secure the highest possible standard of quality 
in the entire product. 


PRINCIPLES OF GRADING 


Unfortunately, however, all glass is defective 
to a greater or less extent, a perfect light of any 
appreciable area never having been produced. 
The better grades, therefore, are merely the re- 
sult of selection and are definitely limited by the 
success or failure of the general operations of the 


plant. The volume of the higher grades never 
exceeds twenty per cent of the total production 
and the normal production of these grades is 
generally from five per cent to ten per cent. 

Frequently, difficulties in some one of the 
many operations in the plant prevent the produc- 
tion of any quality better than “glazing.” It 
will be understood, therefore, that the higher 
prices asked for “first” and “second” silvering 
qualities represent not so much the extra cost of 
production as the cost of selection after the glass 
is made. This cost includes the loss in value of 
the residual small glass of lower value, which is 
necessarily left after the areas of the higher 
grades are cut from the original large plates. 

It is not practical to set forth specifically the 
standards by which any of the grades are judged 
or selected. No two plates in any standard are 
absolutely identical in every respect and the se- 
lection is based upon the number, size, location, 
and importance of any or all its major defects. 
As the entire product is defective to some degree, 
the selection even of the higher grades consists in 
choosing those areas of glass which are clear of 
major defects and in which the minor defects are 
small and well scattered. No set rule can be 
made for this selection; it is entirely a question 
of judgment and of experience. 

For this reason it is impracticable to attempt 
to meet any arbitrary specifications of quality or 
grade demanded by a customer. He must, after 
inspection of standard grades, determine which 
will best suit his requirements, leaving to the 
factory the faithful maintenance of the standard. 


CONDITIONS THAT GOVERN 


Inasmuch as the entire product is, by its 
nature, defective, and as the better grades are 
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merely the result of selection, it should be noted 
that the size of the required plate has a large 
bearing upon the standard. Defects which would 
cause a small plate of five square feet area to be 
graded as “glazing” quality would be permissible 
in a selected “silvering” quality plate of say 
twenty-five square feet area. In all plates of 
selected quality major defects are eliminated, 
but the larger plates will contain more numerous 
and more prominent defects than smaller plates 
of equal grade. 

The most common defects found in plate glass 
are “seed,” “boil,” and “bubbles”; “‘stria,”’ 
“ream,” or “‘string”’; and fine scratches resulting 
from the grinding and polishing operations. 
“Seed,” “boil,” and “bubbles” are all alike in 
character but different in size. “Seed” are ex- 
tremely small air or gas vesicles, while “boil” are 
somewhat larger, being best illustrated by the 
general factory name “pin-head boil.” ‘Bub- 
bles” are air pockets still larger than “boil,” gen- 
erally running about three-sixteenths of an inch 
in diameter. “Bubbles” are generally the result 
of defective casting, but both “seed” and “boil” 
are produced in the furnace during the melting 
process. 

As indicated elsewhere, about thirty per cent 
of the batch is volatilized, and this volatilization 
continues as long as the batch is held under 
melting temperatures. During this period the 
whole body of glass contains innumerable gas 
bubbles, but the greater part of them, especially 
the larger ones, rise to the surface and escape. 
Some, however, are left in the glass. The very 
nature of the process, therefore, makes it im- 
possible to produce plate glass that does not 
contain some evidence of volatilization in the 
form of “seed” or “boil.” 
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“Strie,” “ream,” or “string,” as variously 
known, generally may be found in some degree. 
This defect is the result of incomplete fusion of 
the constituent parts of the batch. It is not 
noticeably objectionable except when heavy or 
coarse, and then only in the selected grades. 

A scratch on the surface is one of the most 
common defects found in plate glass. It may 
be caused by coarse grains of sand or emery 
becoming mixed with the finer grades, by small 
pieces of glass chipped from the edges during 
the grinding and polishing, or by a little careless- 
ness in handling. Long and deep scratches are 
eliminated even in glazing quality, but shorter 
and less conspicuous scratches are permissible 
defects. During the polishing process it is im- 
possible to avoid making what are known as 
“hair-line sleeks,” or very fine scratches which 
can be seen only under very favorable light 
conditions. These are superficial and are per- 
missible even in the higher grades. 

The basic idea in selecting any grade of glass 
is to eliminate those defects which would make it 
objectionable for the destined purpose. It should 
be remembered that glass differs from all other 
merchandise in the respect that we look through 
it,and not at it. The eyes are invariably focused 
on the object beyond and do not detect even those 
defects that are conspicuous when the plate is 
examined critically. Thus, in a grade that is not 
to be silvered, noticeable defects are permissible 
when they do not offend or obstruct the vision 
through the glass to the object. Similarly even 
in the higher grades which are used for mirrors, 
defects that might readily be detected by critical 
examination would pass the inspection if they 
are not such as would be noticed when one looks 
at an object in the mirror. 


THE PACKING OF PLATE GLASS 


HEN the finished glass is shipped it must 

be packed with the utmost care in order 
to prevent breakage and other damage in transit. 
The Pittsburgh Plate Glass Company maintains 
a distinctive system of packing and an organiza- 
tion especially trained and competent from long 
experience. The guiding principle is that even 
though the Company is not responsible for care- 
lessness by transportation lines and others who 
handle the glass after it leaves its jurisdiction 
every effort shall be made in packing and ship- 


ment to provide safeguards that shall insure good 
delivery to the customer. 

First, a stout wooden box or case is provided. 
It is about seven inches larger in width and 
length than the width and length of the largest 
plate it is to contain, and of the necessary depth 
to hold about 600 square feet of glass. The case 
is laid flat and a thick bed of straw is first laid 
on the bottom. This in turn is covered with a 
sheet of heavy paper, on which is laid the first 
plate of glass. That is covered with a sheet of 
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clean paper, on which the next plate is placed. 
The packing is continued thus, a plate of glass 
and a sheet of paper alternating, until the case is 
full within about an inch and a half of the top. 

The pile of glass plates, being smaller than the 
case, leaves a clear space of about one and one- 
half inches between the edges and the case, ex- 
tending around all four sides and the full depth 
of the case. This space is stuffed with straw 
forced in to the utmost, forming a compact but 
resilient cushion all round the glass. A thick 
bed of straw is then laid over the entire surface 
of the glass; this is compressed tightly when the 
lid of the case is nailed into place, thus making 
a tightly compressed cushion of straw enclosing 
the glass on all sides. The case is then turned 
up on edge and loaded with other cases on the 
railroad car for transportation to destination. 

The glass rides on its edges; and as the many 
plates in a case are packed and held together 
like a solid block, they present remarkable 
strength to withstand the blows and shocks un- 
avoidably sustained during transit. 

The actual amount of breakage is extremely 
small as compared with the total amount shipped. 
According to records covering the shipment of 
2300 carloads of plate glass, the claims filed for 
loss in transit amounted to less than $2,000, or 
an average of less than one dollar per carload. 


EXPORT SHIPMENT 


During and since the World War, owing to the 
cessation of plate glass manufacture in European 
countries, there has arisen a heavy demand for 
plate glass in this country for export to meet the 
world’s requirements. Before this, the exports 
of glass from America had been negligible, and 
generally limited to such neighboring countries 
as Canada and Mexico. But since 1915-16 large 
quantities have gone from America all over the 
world, and naturally, as to the largest manu- 
facturer, the bulk of this business has come to the 
Pittsburgh Plate Glass Company. 

Export shipments require extremely strong 
packing cases, specially constructed to withstand 
the frequent handling and the hazards of trans- 
portation by rail and by ocean steamship. To 
meet these requirements, the Company devised 
and built an ideal packing case for export ship- 
ments, of extremely strong construction, braced 
with steel plates on the corners and bolted to- 


gether with specially devised steel bolts, instead 
of nails. Many cases contain up to 1000 square 
feet of glass and weigh considerably over two 
tons each when packed. These have traveled 
to almost every civilized country on the globe, 
and their excellence has brought many letters of 
commendation. 


HANDLING PLATE GLASS 


The surface of polished plate glass can be 
damaged or scratched by careless or unintelli- 
gent handling. In this respect, it resembles the 
surface of a fine lens, and should be as carefully 
treated. The sheets of paper used by the manu- 
facturer in packing to protect the surfaces should 
be kept in place when the glass is unpacked and 
should not be removed until the glass is finally 
set in place or used. 

Plate glass never should be piled up on the 
flat surfaces, but should be piled on the edges 
with a sheet of paper between each two plates, 
as when received. 

No dust or grit should be allowed at any time 
to settle or accumulate upon piles of glass, as 
it will work down between the plates and damage 
the surfaces. 

When plates are removed from piles of glass, 
handle one at a time and, in doing so, lift the 
plate clear away from the other glass; never drag 
or slide a plate over the glass remaining in the 
pile. 

Glass should not be laid flat upon a table or 
box that is not covered with clean cloth or other 
clean, soft material. 

When cases of glass are received, it is best to 
unpack them as soon as possible, especially if 
the glass is to be stored for some time before 
being used. If it is necessary to store the glass, 
place it on edge in piles with paper between each 
two lights, and do not pile it in a damp place, or 
where the air is moist. If the glass has become 
wet in transit it should be thoroughly cleaned and 
dried. Put the piles upon pegs to provide for a 
free circulation of air on all sides. All this is 
necessary to prevent what is known as “stain,” 
which is one of the most troublesome and annoy- 
ing conditions to be found in handling glass. 


CARE OF PLATE GLASS 


The characteristic appearance of stain is either 
a faint whitish scum seen in patches on the sur- 
face or a slight dimming, which, when held in 
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reflected light, produces iridescence. The most 
serious case of stain has the appearance of deep 
etching, similar to the effect that is produced 
when glass is splashed with etching-acid and al- 
lowed to dry. The surface of the glass is dam- 
aged by corrosion as steel is damaged by rust, 
and the extent of this corrosion produces all the 
varieties of stain, from something almost im- 
perceptible to a heavy scum. The lability of 
plate glass to stain depends on its composition, 
on the treatment it has received in storage and 
in transit, and on the climatic conditions to which 
it has been subjected. 

If the glass is subjected to a warm, humid, or 
putrid atmosphere in which ammonia is usually 
present, it is very. liable to stain, and especially 
when two surfaces are left in contact. 

Polished glass cannot withstand the action of 
alkalies. The surface is attacked and although 
it is not immediately stained it later on stains 
very readily. On the other hand, it has been 
found that acid solutions have less corrosive 
action on glass than even water alone. 


HOW TO AVOID STAIN 


Plate glass is composed of a mixture of sodi- 
um and calcium silicates. The sodium silicate 
is the more soluble constituent. Water con- 
denses on the surface and immediately begins 
to dissolve minute quantities of sodium silicate. 
The calcium silicate is hydrolized and sets free 
hydrate of lime and hydrated silica. When these 
compounds dry out on the glass the surface 
becomes slightly dim. If the staining has not 
been allowed to go too far, it may be removed by 
the usual method of cleaning without seriously 
affecting the surface of the glass. If it has 
gone too far, the surface is destroyed, becoming 
covered with minute scales or crystals of silica 
which cannot be removed without repolishing. 

If moisture is left between two or more plates 
of glass or gets there by condensation, and does 
not dry out quickly, a concentrated solution of 
silicate of soda will finally be produced and 
then, if by chance the plates become dried out, 
they will be found cemented together. 

Glass made by the Pittsburgh Plate Glass 
Company is composed of the best possible pro- 
portions of soda, lime, and sand, with the special 
object in view of producing the most practical 
resistant plate glass, and one which, therefore, 
has the least tendency to stain. 


CUTTING PLATE GLASS 


Plate glass cannot be cut commercially by any 
machine operation. If only a small number of 
plates are required, they may possibly be cut by 
one man and be closely uniform in size, but 
where the number is large, they must necessarily 
be cut by many different cutters, and the personal 
element entering into the accuracy of the work 
will cause some variation in the sizes. For this 
reason, an allowance of at least one-sixteenth of 
an inch over and under the specified size is gen- 
erally required. Provision for this slight varia- 
tion in size can be made easily in designing the 
sash or frame in which the glass is to be used. 


THICKNESS OF PLATE GLASS 


Plate glass is manufactured in all thicknesses 
from 72 inch to 1% inch. The standard thick- 
nesses run from %2 inch to %6 inch. For 
glass above or below these limits an extra 
price is charged. Glass cannot be furnished to 
an exact thickness, and for thicknesses known as 
%s, 46 and % inch, a tolerance of %2 inch over 
and under the specified thickness is required. 
For glass over %6 inch thick, an allowance of 
“6 inch over and under the specified thickness 
is required. This does not mean that all the 
plates will show the extremes in thickness. If 
glass is ordered “416 inch thick, the thinnest 
plates probably will be 7%» inch thick, and the 
thickest plates %2 inch thick, but the general 
run of the glass will be close to the specified 
“16 inch thickness. If a large number of plates 
are required the usual allowance of %2 inch 
over and under thickness should be increased if 
prompt shipment is required, and a liberal inter- 
pretation of specifications must be given if such 
business is to be either profitable or desirable to 
any manufacturer. 


SIZES OF PLATE GLASS 


Plate glass can readily be made in extreme 
sizes up to 250 square feet, and in such measure- 
ments as 10 x 21 feet (120 x 252 inches), con- 
taining 210 square feet; or 12 x 20 feet (144 x 
240 inches), containing 240 square feet; or 
13 x 19 feet (156 x 228 inches), containing 247 
square feet. 

Plates have been made containing as high as 
300 square feet, but such extreme sizes are not 
to be recommended; they are difficult to make, 
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BEVELING, EDGEWORK, AND HOLES 


expensive to handle, and undesirable as regards 
maintenance. They must be made to order and 
therefore cannot be replaced promptly if broken. 


Special flat-car shipment, special facilities for 
unloading and hauling, and unusual care in set- 
ting, all add to their cost. 


BEVELING, EDGEWORK, AND HOLES 


LATES with beveled edges are used for 

ornamental purposes, as in door lights, 
mirrors, and leaded glass, and for practical 
purposes, as, for instance, in the top of show 
cases where a thick plate fits into a shallow rab- 
bet. This work is done in a special department 
and requires experienced men trained in the 
various processes. 

In actual result, the bevel is a simple enough 
thing. But in practice it is one of the highly 
specialized operations of the glass manufactur- 
ing plant. It entails many manipulations of 
minute accuracy, for in this brilliant material 
- the slightest irregularity of measurement would 
be glaringly evident to the human eye. A large 
section of glass must be ground away, and this 
means abrasive work on one of the hardest 
materials made; yet the finished bevel must pre- 
sent a smooth and highly burnished surface. 


THE BEVELING PROCESS 


For these reasons the work of beveling compels 
the passage of plate glass through five divisions 
of workmen: roughers, emeriers, smoothers, 
white-wheelers, and buffers or polishers. 

The roughing wheel is a cast-iron disk about 
twenty-eight inches in diameter, which revolves 
in a horizontal plane. Rough sand or carborun- 
dum is fed on to the revolving disk from a hopper 
suspended above the mill. The rougher places 
the edge of the glass upon the rapidly revolving 
wheel and the cutting and grinding of the bevel 
is done by the friction of the abrasive between 
the face of the glass and the wheel. The angle 
of the bevel is determined by the angle at which 
the rougher holds the plate of glass in relation to 
the plane of the disk. When the work of the 
roughing is completed, the bevel has an ex- 
tremely rough ground surface which must be 
smoothed and fined before it can be polished. 
The remaining four steps in the beveling process 
are all performed to give the final polish to the 
rough edge left by the first process. 

An operation similar to the roughing is per- 
formed on the emery mill, which is identical 


with the roughing mill except that emery is used 
as an abrasive instead of sand or ccarse car- 
borundum. This process converts the rough 
sand-lashed surface that was left by the rough- 
ing process into a comparatively smooth surface. 

From the emery wheel the plate goes to the 
smoother, who uses a sandstone disk of fine tex- 
ture without any abrasive. This operation pro- 
duces an extremely fine surface ready for pol- 
ishing, but a surface that is white and obscure. 

The plate is next applied to a “white-wheel,” 
which is an upright wheel made of poplar, re- 
volving in a vertical plane, on which is fed 
powdered pumice and water. This operation 
gives the bevel a semi-polished, semi-transparent 
surface, which is converted into the high gloss of 
the finished product by the final process on the 
buffing wheel. 

These four steps in refinishing the rough edge 
left by the roughing process give the finished 
bevel a surface not greatly different from the 
original surface of the polished plate. 

Pattern plates can be beveled as well as 
squares, although plates with sharp in-curves are 
difficult and are likely to break in the process. 

The width of bevel most commonly used for 
the larger door plates is 1% inch, for the larger 
size furniture plates 14 inch, and for the smaller 
size in furniture and door plates one inch. Show- 
case plates usually receive a half-inch bevel. 
Bevels wider than two inches are impracticable. 
The width of the bevel desired should always be 


specified when ordering. 


POLISHED EDGEWORK 


A large amount of glass is used today with 
polished edges for such purposes as show-case 
tops, plates to cover tops of furniture, and wind- 
shields, wing-guards, drop windows, and other 
adjustable glass plates used in automobiles. The 
edges of these plates are produced on the same 
machines as the beveled plate by exactly the 
same operations, the only difference being in the 
manner in which the glass plates are presented 
to the various machines. 
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“Grinding On,” or “Roughing On” the Bevel 


The glass is held against a horizontal disk revolving in the 
trough and sand or carborundum is fed from the hopper. 


For the usual flat polished edge, the glass 
is held at right angles to the machine and the 
lower edge of the plate roughed, smoothed, and 
polished. 

To produce a round polished or penciled edge 
the plate is similarly held but, as the operation 
proceeds, the plate is also rocked from side to 
side, thus causing the roughing and subsequent 
operations to form a rounded instead of a flat 
edge. As may be noted in the drawing on page 
196, sixteen different types of finished edges and 
bevels may be obtained from the Pittsburgh Plate 
Glass Company. 


‘Buffing Wheel” 


The bevel is now polished by means of the “buffing wheel.” 
Felt and rouge are the polishing agents. 


Using the 


Smoothing the Bevel 


From the grinder the glass goes to the smoother, who uses a 
grindstone without any abrasive. 


In the use of plate glass with special bevels or 
edges it frequently is necessary to have holes 
drilled in the glass for the accommodation of 
special attachments. These holes may be drilled 
in reasonable number and size without much risk 
of breakage. 

Plates may be cut to simple patterns and the 
edges beveled or polished, or both. Should the 
required shape of plates involve in-curves or 
out-curves, the manufacturer should be con- 
sulted, for it is for him to determine whether or 
not the required plate can be produced without 
undue risk of breakage. 


Finishing the Edges of the Bevel 


Polished edges are produced in much the same manner as 


beveled edges. 
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BENT 


Y bent glass is meant glass curved in 

B various degrees and at various angles to 

produce handsomely shaped all-glass ef- 

fects in places where otherwise there would have 

to be ordinary corners formed by joints, usually 
of opaque material. 

Inclosures for cashiers and bookkeepers and 
other glass office partitions gain immensely from 
such curved corners. The whole scheme of a 
room or a building is lifted to a degree of dis- 
tinction whenever bent glass is made a definite 
part of the plan throughout. 

Bent glass is essentially a structural glass, 
playing its important part in the composition of 
a building, interior and exterior. In addition, 
however, it lends itself to other forms of service, 
such as furniture, show cases, safety guards for 
machinery and electric installations, and other 
miscellaneous uses. 

Bent polished plate glass has brought a final 
and unique beauty to the automobile, by provid- 
ing the one means for making windows that will 
conform to the lines of the body and impart to 
the machine as a whole, distinction and graceful 
shapeliness. 

For the owner and passenger the bent plate 
glass window obviously adds to the pleasure of 
every journey—a pleasure intensified by the sat- 
isfaction of knowing that the exterior appearance 
of the motor car is equally admirable. 

Bent plate glass offers many opportunities to 
the designers of handsome railroad and street 
ears. Big and little problems of angles and 
corners frequently can be solved by introduc- 
ing this excellent structural material instead of 
attempting to build up with joints. Thus are 
obtained improved appearance and_ increased 
comfort for passengers along with marked econ- 
omy in construction. 

The ship-builder and small-boat designer will 
find the same practical reasons hold good in 
their field. The glass-cabin motor boat, for exam- 
ple, gains immeasurably both in style and in use- 
fulness from having bent glass corners forward 
and aft. On large vessels, as the naval architect 
knows, there are innumerable uses for bent plate 
glass where strength and clear vision are impor- 
tant considerations. 


GLASS 


HOW GLASS IS BENT 

Bent glass is produced by treating glass sheets 
that have been made and finished in the regular 
glass-making processes and involves heating the 
sheet or plate of manufactured glass till it softens 
sufficiently to bend into the desired shape. 

Every kind of sheet glass can be brought to 
bent form; therefore the intending user must be 
careful to specify exactly what kind he wants. 
There is, for example, bent glass that is common 
window glass, and there is also a beautifully mas- 
sive, polished glass as brilliant as cut crystal, 
which is bent polished plate glass. Rough and 
ribbed glass, wire glass, opalite, vitrolite, and 
Carrara Glass are all bent as required. 

Plate glass is, of course, the best glass for 
bent glass purposes wherever transparency is re- 
quired, because a chief reason for the use of bent 
glass is desire for combined beauty and strength 
—distinctive properties of plate glass. 

It happens, too, that plate glass admits of 
being bent into regular curves and many irreg- 
ular ones without the slightest loss of its dis- 
tinctive qualities. The polished surface retains 
all its richness and elegance. The vision-property 
is not affected in the least, for the bending is 
done in such a manner that it produces no 
changes in the structure of the glass. Therefore 
its value for “seeing through” is as perfect after 
being bent as before. 

For the production of bent glass special ovens, 
also called kilns, are needed. The floors of the 
ovens are deep beds of pulverized clay and sand, 
and in these the workmen scoop out cavities of 
the exact form and depth required for any spe- 
cific shape that a sheet of glass is to take. After 
strips of iron are imbedded in the sides, the 
mould is ready. 

A plate of glass is laid flat over this excavated ~ 
mould. Its sides are held by the iron strips, but 
the ends are unsupported. The oven doors are 
closed and the fire is started, the heat being ap- 
plied very carefully and increased very slowly 
for some hours, until the plate of glass becomes 
soft enough to be plastic, which is when it is a 
little above red heat. 

When it reaches the plastic stage, it bends 
slowly of its own weight, and naturally sinks into 
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the mould, thus assuming its curvature under 
the best possible conditions, without strains or 
stresses such as would arise if attempts were 
made to bend it forcibly. 

The heat is shut off as soon as the glass has 


assumed the shape of the mould. The kiln is 
kept closed, however, for another twenty-four 
hours in order to anneal the glass and permit 
it to cool back to normal temperature without 
stresses and strains. 


SIZES AND CURVES OF BENT PLATE GLASS—HOW TO ORDER 


HE Ford City plant of the Pittsburgh Plate 

Glass Company is equipped with bending 
kilns that can bend a plate to any size up to a 
maximum of about 144 x 100 inches. 

When ordering bent glass, the width (the 
measurement around the curve) should be speci- 
fied first, and then the height, or straight dimen- 
sion. All measurements of bends should be 
made over the convex surface of the glass. 

If glass is to be bent to a regular curve (an 
arc of a circle), it is necessary only to specify 
first the width, then the height, and then the 
radius of the required arc. All measurements 
must, of course, be accurate. 

It is most desirable that a pattern or template 
of sweep be submitted in all cases, even when 
regular curves are ordered. In the case of ir- 
regular curves, such a pattern, drawing, or tem- 
plate is of the utmost importance. It should 
show always the convex side of the glass, with 
distinct marks to indicate where the edges of the 
glass will come on the drawing after bending. 

If a required bend is not a true rectangle, there 
must be information showing which is the con- 
vex or concave side of the glass in relation to the 
template or drawing furnished for the bend. If 
errors are to be avoided in orders for com- 
pound bends (plates bent in both dimensions), 
full-size forms or templates should be furnished, 
the templates being an exact duplicate of the 
convex side of the glass that is required. 

When beveled, chipped, or lettered plates, or 
Florentine, maze, and other pattern glass are to 
be bent, there must be plain information as to 
which side of the glass is to be concave or convex. 

For bent wire glass, the information must 
show in which direction the mesh is to run. For 
ribbed or prism glass bending, there must be 
instructions as to whether the ribs are to run 
horizontally or vertically. 

Plates requiring bends in both directions, or 
on both dimensions of the glass, generally ne- 


cessitate a specially made iron mould, because it 
is not practicable to excavate such a mould in the 
clay floor of the oven. These iron moulds must 
be of very heavy construction in order not to 
warp or change curvature under the great heat. 
This fact usually makes them expensive. 

It is not desirable to bend plate glass to a 
curve exceeding a half-circle, or to acute bends 
resembling right angles; for such extreme curves 
involve great risk of breakage and of injury to 
the polished surface. 

There is a limit to the heating of plate glass, 
because heating beyond the right point will cause 
fine particles of the softened glass to stick to the 
mould, thus destroying the finely polished sur- 
face. Some sharp curves and bends would re- 
quire such high temperatures that they could not 
be obtained without very materially roughening 
the plate glass surface—a damage technically 
called “burn.” 

Plates of irregular shapes, and especially 
those with cash-openings or speaking-holes cut, 
for bank fixtures, ticket offices, and similar 
places, cannot be bent without great risk of 
breakage. Orders for glass of such character 
are accepted only with the understanding that 
the customer assumes the cost of all plates that 
may be damaged in the bending process. 

In bending wire glass, experience has demon- 
strated that breakage is excessive in thicknesses 
over three-eighths of an inch. 

Users of glass in making their calculations 
must bear in mind that specifications for bent 
glass cannot be interpreted as critically as for 
metals. Curves of bends will be accurate for 
practical purposes; .but they will not be micro- 
scopically accurate, because glass cannot be 
operated on after cutting or bending, to correct 
trifling discrepancies in curvature or dimension. 

Specify width (measurement around curve) 
first, and then the height. Preferably submit 
pattern or template of sweep in all cases. 
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EXPLANATION OF CURVES AND DIAGRAMS 


A—Curves are those which are bent to a given 
radius one way of the pane only, which applies to the 
whole length or width of the pane, and not to one part 
only, the depth of bend not to exceed one-eighth of 
the length of the bent side of pane. Example, length 
of the bent side of pane, 96 inches, depth of bend not 
above 12 inches. 


B—Curves are those which are bent more than one- 
eighth, but not to exceed the quarter of a circle, or 
about 1 in 5%. Example, pane 77 inches, bend 14 
inches. 


C—For the same curve as B, but a part flat, the flat 
part not to exceed one-third. Example, pane 72 inches, 
bend 48 inches, flat 24 inches. 


D—For flat curves, with one part flat, the depth of 
the bent part not to exceed 1 in 12, and the flat part 
one-half. Example, pane 72 inches, bend 36 inches, 
depth 3 inches, flat 36 inches. 


E—For curves, the bent part not less than a 6-inch 
radius, and not to exceed the quarter of a circle, with 
flat part, the flat part to exceed one-third but not to 
exceed two-thirds. Example, pane 72 inches, bend 
24, inches, flat 48 inches. 


F—Curves are those which are bent beyond the 
quarter of a circle, but not to exceed 1 in 4, Example, 
pane 84 inches, depth 21 inches. 
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G—For OG curves, depth not to exceed 1 in 16. 
Example, pane 64 inches, depth 4 inches. 


H—For angular curves, viz.: Flat parts on each 
side, the centers not to exceed the quarter of a circle, 
the end flat parts one-fourth of the sides bent. Ex. 
ample, pane 80 inches, bend 60 inches, flat 10 inches, 
each side, or about 5 inches on one side and 15 inches 
on the other. 


J—For angle curves (radius not less than 6 inches) , 
the center not to exceed the quarter-circle, and the flat 
to exceed one-fourth, but not to exceed three-fourths. 
Example, pane 72 inches, bend 18 inches, flat 27 
inches, each side, or about 14 inches on one side and 
40 inches on the other. 
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K—Curves are those which are bent beyond 1 in 4 
but not to exceed the half-circle (diameter not less 
than 12 inches). Example, pane 75 inches, depth 
about 24: inches. 


L—Curves not to exceed the quarter of a circle at 
each side (depth of bend not less than 6 inches), the 
bent part not less than one-third, and the flat not more 
than two-thirds. Example, pane 72 inches, bend 12 
inches, each side, center flat 48 inches. 
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Setting a Large Window 


Skillful window setters are employed by all the Warehouses of the Pittsburgh Plate Glass Company. 
This is an operation requiring great care if financial loss is to be avoided. Although this glass 


ally large pane is being put in place. 


In the picture, an unusu- 


has not yet been cleaned, its transparency is so nearly perfect that it is hard to detect the pane in the picture. 


THE GLAZING OF STORE FRONTS 


N SETTING plate glass in wood or iron 
frames in a store front the glass should be 
thoroughly bedded in putty. In copper con- 

struction there is no need for putty. As to the 
proper kind of setting blocks, opinions differ, 
as on many other points connected with glazing. 
We are left to choose between heavy pads of 
felt, lead or iron covered with leather, soft 
wooden blocks, and other such devices. What- 
ever blocks are used should be placed about 
ten to twelve inches from each end of the plate. 
More than two blocks are not required, though 
proper care should be used to prevent the glass 
from coming in contact with metal. 

After the preliminary work has been attended 
to, the glass should be lowered into the rabbet 
with the aid of slings consisting of strong cotton 
webbing measuring about four inches wide and 
five feet long. The Pittsburgh Plate Glass Com- 


pany stocks this webbing and will furnish it at a 
nominal charge. 

The bottom of the glass should be placed on 
the setting blocks, keeping the top away from 
the frame. When once properly placed, allow 
the top to move slowly into position. In the 
event that the glass binds on either side, this 
may be overcome by increasing the height of 
the setting block at that end of the glass. If 
it is a trifle high, the setting blocks can be taken 
out and made thinner. Again, if the glass is 
much too large, it may be necessary to cut it to 
the right dimension. 

When in position the slings should be re- 
moved, not by pulling sidewise, but by pulling 
them straight up parallel with the glass. Press 
the glass firmly against the frame and proceed 
to attach the mouldings. 

If the frame is of wood, care should be used 
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not to toenail the mouldings, because then too 
much pressure will be brought against the glass. 
These nails should be driven straight. 

If plates are taken from the box at the job, 
workmen should be careful to lift the glass 
high up over the edge of the box while removing 
it. Otherwise failure to clear the edge will be 
likely to break the glass. Glass required for 
different street addresses should be numbered 
and marked for the purpose of identification. 


Too much care cannot be used in setting cop- 
per corner and division bars. The glass must be 
cut to correct dimensions to extend into the rab- 
bet and the bar properly adjusted to insure uni- 
form tension the full length of the bar. Division 
bars should not be anchored until this work has 
been completed. 

When the work is properly completed, the gla- 
zier’s responsibility ceases, and if insurance is 
desired it should be placed at once. 


BREAKAGE RESULTING FROM POORLY 
CONSTRUCTED BUILDINGS 


REAKAGE sometimes is directly traceable 
to I beams of insufficient weight to carry 
the load and to want of proper foundations; 
especially when to these conditions there is added 
vibration due to heavy traffic. The sills under 
the plate glass sometimes are found to be made 
up of one piece of heavy lumber. This heavy 
block swells and warps when wet, forcing the 
front out of alignment. Heavy lumber of this 
kind has no place in a front, and if used should 
be kept protected from the elements. Cases have 
been known where ice has formed in and around 
these heavy blocks, breaking a number of the 
plates in a front. 
Breakage also may be due to the use of wide 
or heavy furring or rabbet strips. These strips 
should be narrow, not to exceed two or three 


inches; when too wide there is danger of swelling 
and forcing the glass. 

In the laying of the bulkhead floors, provision 
should be made for the swelling of the flooring 
when wet—in other words, space should be 
allowed to permit of normal swelling. This will 
prevent the sill being forced out of line. 

Breakage at times is caused by transom bars 
being too light. When bars are not strong, or 
properly reinforced so as to withstand wind 
pressure, breakage probably will result. If door 
posts are light, or if they do not extend to the 
ceiling, it is hard to install them in a manner 
that will not result in breakage. Heavy con- 
struction is required to prevent this. Particularly 
is this true if no door-check is used or when a 
door-check is out of order. 


STEEL SASH GLAZING 


ASH of this kind may be used for window, 
wire, rough, or ribbed glass. They are prac- 
tically never used for plate glass. 

In three particulars, glazing of steel sash as 
compared with the glazing of wood sash differs 
quite materially. First of all, steel sash are 
erected and anchored in place in the walls of the 
building before being glazed, whereas it is cus- 
tomary to lay wooden sash on horses for glazing. 
Secondly, it is necessary to use special putty for 
steel sash, because it is not possible for the metal 
to absorb the oil in linseed oil putty, which, of 
course, makes it impossible for the putty to 
harden. Thirdly, the glass is set from the inside 
of the sash instead of from the outside. 

Litharge putty, the kind used for this purpose, 
can be obtained either from the manufacturers 


of sash or from the firm supplying the glass. The 
putty should be sent to the job in steel, air-tight 
cans; if in wood barrels the putty has to be used 
as soon as it reaches the job, because the harden- 
ing of the putty begins with its exposure to the 
air, and in a short time it is impossible to work 
with it. It is quite-essential, in order to have 
the putty adhere properly to steel sash, that the 
metal should be perfectly dry. It is not possible 
to glaze these sash in damp weather. 

A contrivance very much on the order of lad- 
der jacks is used by glaziers to support the planks 
from which they do their work. 

Standard sizes of glass used in steel sash are 
14x 20s, 12 x 18s, and 10x 16s. If there are 
ventilators in the sash it is necessary to trim 
the outside edges of the lights going into the 
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ventilators approximately one inch. Exact sizes 
should be secured and the glass cut to fit before 
starting. The first step in the setting of the glass 
is to place a small quantity of putty at the back 
and sides of the rabbet in order to provide a bed 
for the glass. The glass is pressed in place so 
that any excess putty may work out on the face 
of the steel sash. The spring clips which are 
furnished by the manufacturers are then inserted 
in the holes provided for them, after which the 
putty is run around the glass on a bevel covering 
the clips, making the appearance the same as 
in the ordinary type of wood-sash glazing. 

The function of the spring clip is to hold the 
glass in place while the putty is hardening. This 
should occur in a comparatively short time. 
When the putty is thoroughly dry it becomes so 
hard that it is necessary to use a chisel to remove 
it. This method of glazing is for the ordinary 
type of steel sash. 

If the Underwriters’ type of steel sash is used, 
it will be necessary, after the putty has been 
spread in the rabbet and the glass set in place, 
instead of using the spring clips, to attach angle- 
iron stops to the frames by means of bolts. These 
stops and bolts will be found attached to the 
frames and must be removed by the glazier 
before commencing to set the glass. 


After these stops are bolted on to the frames, 
it will be necessary to run as much of the putty 
as possible in between the glass and stops, to pre- 
vent contact of glass with metal. 

In the glazing of saw-tooth or monitor sash, 
the bed of putty should be much heavier than in 
the ordinary side-wall sash. After the glass has 
been pressed tightly in place, fill in the space 
between the edge of the glass and the metal with 
putty; then with the putty knife cut it off even 
with the face of the glass. This method of setting 
the glass in the monitor sash applies to most 
types, but some manufacturers require in addi- 
tion the face-puttying, which is done in the usual 
manner, but requires a very deep bevel. 

Be sure that the sash and the face-putty are 
not painted for two or three weeks after glazing. 
This is in order to secure thorough drying of 
the putty, because after paint is applied the putty 
does not dry well. 

After completing the glazing of sash in which 
ventilators occur, whether in side-wall sash or in 
monitors, be careful to have all ventilators fas- 
tened or wired securely to prevent the wind from 
blowing them open and breaking the glass. 

When glazing steel sash in winter months, it 
will be necessary to warm the putty in order to 
make it soft enough to handle. 


SETTING AUTO GLASS 


te IS important that every glass dealer should 
learn to do this work. If supplied with the 
right tools and materials, it is not so difficult as 
might seem. A carborundum stone, plate glass 
pliers, steel wheel cutters, rubber mallet, felt, 
insulating tape, and a Perfection glass-board 
complete the outfit. The glass should be cut to 
fit, the rounded corners nipped with the pliers, 
the rough edges smoothed with the carborundum 
stone, the tape and felt applied, and the glass 
placed in position. With the aid of the rubber 


mallet, it can be made to fit tightly without 
injury to glass. 
STOPPING A BREAK 

In cutting around breaks, examine the glass 
to ascertain how far the break extends. This 
is very hard to determine because the crack 
cannot always be seen for its full length. With 
a steel wheel cut a circle ten to twelve inches 
around this point and tap the plate in the usual 
way until the crack is plain and the glass is 
broken clear through. 


BOXING 


yee customary charge for boxing on orders 
amounting to less than a stipulated figure, 
and of a less number than three plates of what- 
ever value, at times has prompted purchasers 
to inquire if boxes might be returned for credit. 
These boxes are constructed for each individual 


order. If returned they must be knocked down 
and rebuilt to different dimensions. Any sav- 
ing that may be effected in the lumber recovered 
is largely offset by the freight, cartage, and addi- 
tional labor expense. To re-use these boxes, ac- 
cordingly, is not practicable. 
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SETTING GLASS ABOVE GRADE FLOORS 


A at plate shown in the illustration is per- 
haps as large in footage, and also as regards 
both the width and the height, as any sheet of 
plate glass ever set above the grade floor. 

To install such a plate in the upper windows 
is not an easy task. In this instance it was 
decided to deliver the glass to the building in 
the box in which it was received. It was then 
hoisted to the opening by a beam rigged out 
from the seventh floor with a Triplex pulley 
attached. It was found necessary to remove 
the sill in order to allow the case to pass into 
the building. The height of the opening slightly 
exceeded the width, thus making it necessary 
to up-end the glass. This was done before 


it was removed from the box. Twenty expe- 
rienced workmen were required to do the work; 
and while the setting was a most unusual one, it 
was executed according to plan without any un- 
toward incident whatsoever. 

The custom is, however, to deliver large plates 
for setting above the grade floor in the same way 
that other glass is delivered to the job. Twenty- 
four-foot scaffolds are used for this purpose. 
Underneath the glass is brought a strong sling of 
webbing, with rings attached to each end, similar 
to and of about the same length as a saddle girth. 
Ropes are passed through the rings and the men 
above lift the glass on to the scaffolding and 
thence into the opening. 


PITTSBURGH 


PLATE GLASS COMPANY 


WINDOW BRACES 


RACTICAL men in the business have debated 

at times as to whether window brackets of 
the kind illustrated above possess any real merit. 
Men of wide experience in handling glass, how- 
ever, seem to regard them with considerable 
favor. They maintain that if, and when, the 
brackets are properly installed and adjusted, 
they render material aid in supporting the glass 
against wind pressure. 

Merchants evidently think well of the innova- 
tion, for we are informed that the manufacturers 
receive orders from all parts of the country. 
Plate glass insurance companies, however, have 
not as yet given the device recognition. 

These brackets are made, in the solid part, 
from %6 x 1%-inch iron. The arm consists of 


one-inch hollow tubing screwed into the bracket 
portion. In that portion of the arm projecting 
toward the glass, a shaft is attached, in the end 
of which is inserted a rubber wheel that rests 
against the surface of the glass. This bracket is 
adjusted with a set screw to bring against the 
glass the pressure required to absorb vibration. 
Another style of this window brace is one that 
is attached at the transom and does not extend 
to the ceiling. In all other respects it is the same. 
The brackets are made to order to fit indi- 
vidual windows. When ordering, furnish a sec- 
tional view of the window, together with the exact 
measurements of the glass and the woodwork, 
particularly the distance from the ceiling to the 
transom bar. Also specify the finish desired. 


RESILVERING MIRRORS 


T IS often taken for granted by the customer 
(and sometimes by the dealer, too) that in the 
process of resilvering a mirror a real effort is 
directed to making over the glass itself. This is 
incorrect. Even if it were considered practical 
to polish out scratches and other defects com- 
monly found in old mirrors, such work would be 
most expensive. The cost of the labor alone 
amounts to appreciably more than the cost of 
brand-new glass; yet there are cases where such 
expectations have led to considerable disappoint- 
ment. It is important that the dealer should 


explain these matters clearly: that in the process 
of resilvering a mirror no effort at all is made 
to improve the quality of the glass itself, and 
that the old silver has to be removed, the glass 
carefully cleaned, and new silver applied. 

German imported mirrors, or thin 7-inch 
mirror plates, cannot be accepted for resilver- 
ing. They are too easily broken. The resilver- 
ing of mirrors always is done at customer’s risk. 

Bill of lading with proper instructions always 
should be forwarded, and mirrors should be re- 
moved from frames before shipping. 
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MAXIMUM SIZES, THICKNESSES, AND APPROXIMATE 
NET AND ee WEIGHTS 


PLAIN FIGURED GLASS | WIRED GLASS 
- Maxi- | Maxi- |, roximate Approximate < Maxi- | Maxi- roximate Approximate 
smiue sess | Wah | ten [leg “pete sTtLe er | aan [tm |e | iene 
Inches| Inches | Inches | =tBe per Sq. Ft. Inches} Inches ives Pony Bs per Sa. Ft. 
Wl Onentbin Geer ttc ay eee lg | 48 | 1382 |2  Ibs.|2% Ibs. || Polished Wired Glass.....| 144 | 48 | 130 |334 Ibs.|414 Ibs. 
et et eee cs 3% | 48 | 132 |214 lbs.|314 Ibs. ||“ Bauer Beaty: 5% | 48 130 |4  Ibs.|434 Ibs. 
SVEMitenqee contey wk eee: Ye | 48 | 132 |2  Ibs.}244 Ibs. ‘i s RD accede 6 fed 52 | 46 | 130 - Ibs.|814 Ibs. 
AMM BE Sop. ars Ps ee 3% | 48 | 132 |214 lbs.1314 Ibs. || Maze f “.....| Y% | 48 | 130 1334 lbs.|414 Ibs. 
MGSS705, es ok, ean eae 1 48 | 132 |2_ lbs.|2% lbs. - < ie een nea 48 | 130 oy, Ibs./6 Ibs. 
a ar RE ceca, 345 | 48 | 132 ]214 Ibs.|314 lbs. || Romanesque “ eo a 4% | 48 | 130 |334 Ibs./414 Ibs. 
SLT) is, ass eee 3% | 40 | 126 |134 lbs.}214 Ibs. || Syenite e Ni AA 4%| 48 | 130 1334 Ibs.|41% Ibs. 
IN GV AS Sa cere ety tee nae oc. cake lg | 48 | 132 2 lbs.]21% lbs. || Muranese é sgt | 42 | 110 |334 Ibs./414 Ibs. 
eM hand eric soc i. inne ee 3% | 48 | 132 |2% lbs.|314 Ibs. || Cobweb s ANE IN: ly 48 | 130 |2  Ibs.|214 lbs. 
Holly Vg | 48 | 132 |2  Ibs.|244 Ibs. ie a e 3% | 48 | 130 |21% Ibs.|314 Ibs. 
oh hick SO RE eRe Gio es tags 3% | 48 | 132 |214 Ibs.|314 Ibs. i : 44 | 48 | 130 |334 Ibs.|414 Ibs. 
IMI SN Car. eter soon te ee meet le 44 | 132 |2  lbs.|214 Ibs. - SW he RS 3% 48 | 130 |514 Ibs.|6 Ibs. 
WEA oe oem AOL ee + 346 44 | 132 |21¢4 lbs.|3¥4 lbs. || Holly & us VA 48 | 130 |334 Ibs.}414 Ibs. 
NIRIRAM ESC Aree SA adc re ee 14 42 | 110 [2 lbs.|2% lbs. 8 < ES a Re 38 48 | 130 |514 lbs.|6 Ibs. 
Ondovartt wee Aske mene lg | 30 | 110 |134 Ibs.|214 lbs. || Prism s Rae Ne aries 84 | 42] 138 |5 Ibs./6 Ibs. 
Bice NOs 2 pwemne co sacs scar Vy 42 | 110 |2 Ibs.|2% lbs. || Pentecor se Cone so: A 40 | 130 |4 Ibs./5 Ibs. 
LMS INCOR, oo alc oa gee eoe aller 42 | 110 |21% lbs.|314 Ibs. || Pyramid € eee | 48 | 132 |334 Ibs.|414 Ibs. 
Romanesquem sss. .55.....4- lg | 48 | 132 |2_ Ibs.|214 Ibs. || Aqueduct re “ .....| % | 48 | 182 1414 Ibs.15 Ibs. 
OD ITN 8 eat 3% | 60 | 132 |214 lbs.|314 Ibs. |} Rough ‘ Stee 4g |- 48 | 130 /2 _ Ibs.|214 Ibs. 
Hammered Cathedral........ 34 | 30] 90 ]1% lbs.]2 Ibs. 4 Hs ee 3% | 48 | 130 |214 lbs.|314 lbs 
Doubleshvolled a meee 34 | 380] 90 |1% lbs./2 Ibs. is € Ms | 48 | 180 |334 Ibs.|414 Ibs. 
Opalescent ne Pes aco 34 | 30] 90 |114 lbs.]2 lbs. - ¢ Sh ae: 3¢ | 48 | 130 |514 Ibs.|6 Ibs. 
Opalit ere east Sree rey ieee Ye | 30} 40 |14% lbs./2 Ibs. s x 4 | 48 | 130 |71% lbs.|8 Ibs. 
Rip pledieee wertexcoe- eens ob: 4g | 30] 90 |1% lbs.|2 Ibs. |] Ribbed is aE gee a 4g | 48 | 130 /2  lbs./214 Ibs. 
Rippleds¢Lhiin) panne eee 3% | 30] 90 |114 lbs.]134 Ibs. : e is 3% | 48 | 130 1214 lbs./314 Ibs. 
Coloma ave atc Sr he one lg | 44] 160 |2 _ Ibs.]214 lbs. 2" é Ce Peer | 48 | 130 /334 Ibs.|414 Ibs. 
NE or 6G! ath. 3% | 44 | 160 [224 lbs.1314 Ibs. |“ OE Ci he 34 | 48 | 130 |534 Ibs.|6 Ibs. 
ITA aaaNOSUCOLS amet anete tee hate 4 | 48 | 132 |334 lbs.|414 lbs. 3 : “ .....| 4% | 48 | 130 1714 Ibs./8 Ibs. 
(Carnation seme art eee heen: lg | 48 | 132 |2_ Ibs.]214 Ibs. || Rough Wire Floor Glass oe 34 12 12 |8  lbs.}934 lbs. 
Sat RE 5 og i eee es ks 3% | 48 | 182 |214 lbs.|314 lbs. || Ribbed “ SRNR 34 | 12 | 12/8  Ibs.|/984 lbs. 
Mibertyare hess eee ee le | 48 | 126 |2  Ibs.|21% Ibs. || Ground “ £ ee Pee 34 12 12 |8 _ Ibs./934 Ibs. 
ree ee 3% | 48 | 126 |214 lbs.|31Z Ibs. 
Cobwebartscr ntti eens oe ly 54 | 120 |2_ Ibs.]2% Ibs. 
Sof amet oii” or nec me 3% | 54 | 126 |214 Ibs.|314 lbs. POLISHED FIGURED GLASS 
SMR oc run acct een ery | 62 | 120 |334 lbs.|414 Ibs. 
MEE SEEK Os TN P ey 3¢ 62 | 120 |5 Ibs./6 Ibs. 
ING USC WO cons gonboos seuss se Caan 203) al bse Ate sil PAT exo about) 144 | 50 | 100 |4 — Ibs./434 Ibs 
Eo) Si le Ue on Bh, So YA | OO |) WO Aue Nos esl Worl Uelall, ooo onan acec nce... | 54] 130 |4_ Ibs.|434 Ibs 
AE AC tt Ce Me ace 36 6071209522 lbs: 624 lbsa\Pyramida.....95))) 00955). A 48 | 132 |4  Ibs.|434 Ibs 
“Imperial” Prism-Plate. about Y%| 70 | 82 |334 lbs.|414 Ibs 
S Style 01..... Yy 70 82 |334 Ibs.|414 lbs 
PRISM GLASS i Style 02..... “|| 70} 82 |334 Ibs./414 Ibs 
4 Style 03..... « M4 | 70 | 82 [384 Ibs.|414 Ibs 
| Si “ 3 1 s 
Prism (Sheet) Thin.......... | 42 | 190 [334 tbs.|424 Ibs. | Cee calevanerdeaie cs He 
Seen pe! Dra 716 60 | 138 ay ae 44 te i | i 
azedubrismplules seen D s.]61% Ibs. 
Brisniayvired) Glass asa 3 42 | 138 |5 i Ibs.]6 Ibs. 
ROHILE COLI see oye a einen lg 48 | 132 |21% lbs.|3 Ibs. POLISHED PEATE GLASS AND MIRRORS 
SRC Eh TEE a 1. 3%, | 48 | 132 |3  Ibs.l4 Ibs. 
“Imperial” Prism-Plate Glass.| 24 | 72 | 82 |414 Ibs.|514 lbs. STYLE tbbshnes> Approximate Net Weight per Square Foot 
ROUGH, RIBBED OR CORRUGATED \% 1 1b. 10 oz 
346 2 lbs. 7 oz. 
Momeni ere hase: 1g | 48 | 132 |2  Ibs.|21 Ibs. 4 Bae 
‘ 37, g 5.131 46 S. 2 02. 
Se P| 62 | 186 ser the lade ike || Polished Plate Glass | $4 4 Ibs. 14 02 
‘ ren thegeverteua gamctre ats alee wenov drat oe Ja eS ice va . o) 5 ad Vy Riley, Sep 
4 a 4 Polished Plate Mirrors 5% 8 lbs. 2 oz 
sebsongenasedoodooscacl 2 I) TO I BAD Trae lok Tes, A 
Rib bedamentn fete 2.. eae ies, 1% | 48 | 132 |2° Ibs.|214 Ibs. A 9 Ibs. 12 oz 
OR Ret 3% | 48 | 132 [216 Ibs.|33/ Ibs. % 11 Ibs. 6 oz 
cee Skt Wie Ree | wae Mega 1% | 62) 136 |334 Ibs.|414 lbs. y 13 Ibs. 0 02 
COR bk Fy ee Cae 36 | 62 | 132 |514 Ibs.\6 Ibs. 4 16 Ibs. 4 02 
Eo Os a 41 48 | 130 |714 Ibs.|8__ Ibs. 1% 20 Ibs. 0 02 
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PITTSBURGH PLATE GLASS COMPANY 


LOCATION AND ADDRESSES OF 
PITTSBURGH PLATE GLASS COMPANY’S WAREHOUSES 


AKRON, OHIO 
Apany, N.Y. . 
ATLANTA, GA. 
BaLtrmore, Mp. 
BIRMINGHAM, ALA. . 
Boston, Mass. . 
Brook yn, N. Y. . 
Burrao, N. Y. 
Cuicaco, ILL. 


CINCINNATI, OHIO . 


CLEVELAND, OHIO . 
CoLumBus, OHIO 
Dawias, TEXAS . 


Davenport, Iowa . 


DENVER, COLO. . 


Des Moines, Iowa . 


Detroit, Micw. 
Ir. WortH, TEXAs 


Granp Rapips, Micu. 


Hicu Point, N. C. 
Houston, TEXAS 


INDIANAPOLIS, IND. . 
JACKSONVILLE, FLA. 
Kansas Crty, Mo. . 
Lone Istanp City, N. Y. 


Mempuis, TENN. 


Newark, N. J. . 
New Haven, Conn. 
New Or eEans, LA. 


OKLAHOMA City, OKLA. . 


OmaHna, NEBR. . 
PHILADELPHIA, Pa. 
PirrsBuRGH, PA. 


Rocuester, N. Y. . 
San Antonio, TEXAS . 


SAVANNAH, GA. . 
Sr louise Vom 
St. Paut, MInn. 
ToLepo, OHIO . 


Wasuincton, D. C. 


MILWAUKEE, WIs. . 
MINNEAPOLIS, MINN. . 


OES KO Ee 101 Lincoln Street 
. North Ferry Street, East of Broadway 
56-60 West Alabama Street 

. 8-12 South Paca Street 

Second and 29th Streets 

. 99-103 Portland Street 

Third Avenue and Dean Street 

. 101-107 Seneca Street 

431-451 St. Clair Street 


. Broadway, Court Street and Eggleston Avenue 


. 3849 Hamilton Avenue 
133-135 East Spring Street 

. Pearl Street and Pacific Avenue 
414-428 Scott Street 
Twenty-sixth and Blake Streets 

. 108 East Fourth Street 
Hamilton and Holden Avenues 

. 1105-1107 Calhoun Street 
21-23 Ionia Avenue, S. W. 

431 Hamilton Avenue 

. Crawford and Commerce Streets 
1915 Madison Avenue 

. 1530 Enterprise Street 

. Fifth and Wyandotte Streets 
193-219 Hunters Point Avenue 

. 181-185 Madison Avenue 

. 486-496 Market Street 
616-628 South Third Street 
Elizabeth Avenue and Peddie Street 
184, Brewery Street 

. Girod and Commerce Streets 

. 116-118 East Grand Avenue 

. Fourteenth and Jones Streets 

. Arch and Eleventh Streets 
632-642 Duquesne Way 

: . 149-153 State Street 
1420-1426 South Alamo Street 
731-733 Wheaton Street 

. Tenth and Spruce Streets 

. 459-461 Jackson Street 

: 2410-2416 Albion Street 
. Fourth and Channing Streets, N. E. 
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Adding machine, 119 

Aeroplane signals, 124 

Alkalies affect polished glass, 195 

All-mirror rooms, 68 

All-plate-glass building fronts, 
Ay 


America, credit for developing 
elass-making belongs to, 4 
Annealing— 
bent glass, 200 
kiln, glass-making, 176, 178 
Apex pattern, 136 
Appert wire-glass process, 140 
Arcade display windows, 92 
Aristotle, on mirrors, 55 
Art nouveau panel, 154 
Assyrians’ knowledge of glass, 7 
Automobile maker, service of 
plate glass to, 80 
Automobile mirrors, 71 
Automobiles— 
bent glass in, 199 
glass setting for, 204 
plate glass in, 75-80 


“Bait,” term in glass-blowing, 175 
Banks, many uses for plate glass 
in, ol 
Barber shops, mirrors in, 69 
Barberton (O.) chemical plant, 38 
Basement sidewalk lighting, 135 
Bathrooms— 
glass appliances in, 117 
mirrors in, 61-63 
Bent glass, 199-201 
diagrams, 201 
Beveling of plate glass, 196-198 
Bevels, diagrams, 196 
Black Glass, 158-170 
specifications, 167-170 
uses summarized, 165 
Blackboards, glass, 120 
Blowing of glass— 
first mentioned, 9 
in Egypt, 7 
mechanical, 172 
Blue glass, how produced, 147 
Bohemia, glass-making in, 8 
“Boil,” defect in plate glass, de- 
fined, 191 
Bookcases with mirror doors, 63, 
64, 
Booths, glass in, 118 
Border tiles, prism glass, 134 
Boxing, 204 


INDEX 


Break in auto glass, how to treat, 
204 
Breakage— 
from poor construction, 203 
in transportation, 194 
Bridge windows on ships, 117 
“Bubbles,” defect in plate glass, 
defined, 191 
Buffing wheels for polishing, use 
of, 197, 198 
Building fronts, all-glass, 52 
Buildings— 
modern, glass in, 41-46 
planned for light, 115 
Bulkheads, in store fronts, 95-104 
Butchers’ refrigerators, 113 


Cafeteria display cases, 112 
Cafeterias, Carrara and Black 
Glass in, 162 
Camera lens, humanity’s debt to, 2 
Carrara Glass, 158-170 
and marble contrasted, 162 
for bulkheads, 99 
in lavatories, 44: 
in restaurants, 158, 162 
in the Woolworth Building, 44 
specifications, 167-170 
uses summarized, 165 
Cars 
railroad and street, bent glass 
in, 199 
use of plate and window glass 
in, contrasted, 4.0 
Casting table, for plate glass, 19 
Cathedral glass, 147-149, 156, 157 
Chamfered polished edge, dia- 
erams, 196 
Chancel window, 148 
Charleroi (Pa.) glass plant, 34, 36 
Chemical composition of plate 
elass, 195 
Cheshire (Mass.), plate glass mak- 
ing in 1850 at, 31 
Chipped and double-chipped 
elass— 
pattern of, 132 
process of making, 125, 126 


Church windows, leaded glass in, » 


147, 148, 149, 156, 157 
Cigar case, 185 
Clarksburg (W. Va.) 

glass works, 37 


Clay pots used in plate glass mak- 
ing, 14-19 


eons] 


window 


Cleaning mirror glass, 56, 57 

Clothing, display store front for, 
98, 101 

Colonial clear glass design, leaded 
glass, 152 

Colored cylinder glass, 184, 185 

Colored figured glass, 147 

Colored glass, 145-157 

Coloring glass, process, 146, 147 

Color-lighted glass, 146 

Columbia Chemical Company, 38 

Column mirrors, 68-70 

Column show cases, 109 

Comfort stations, Carrara Glass 
in, 162,.165,° 167 

Common glass — See 
glass 

Confectionery refrigerator, 109 

Conservatory, private, plate glass 
in, 47 

Contractors, Pittsburgh service to, 
OO 

Copper, for store fronts, 100 

Corona Chemical Company, 37 

Corridors— 

lighting, 50 
use of Carrara Glass in, 164 

Courcelles (Belgium) glass works, 
38 

Creighton (Pa.) glass works, 37 

Crystal City (Mo.) glass works, 
34, 35 

Curtain design, leaded glass, 144 

Cutting of plate glass, 195 

Cutting room, window glass mak- 
ing, 179 

Cylinders of blown glass, 172, 
175-178 


Window 


Dancing pavilion, glass walls for, 
180 

Daylight illumination in 
buildings, 49 

Dealers, Pittsburgh service to, 188 

Demonstrating machine, use of 
glass in, 121 

Department store interior, 107 

Design suggestions, store-front, 
97-104, 

Desks, glass-top, 45 

Dining-car windows, 118 

Dining hall, Carrara Glass in, 161 

Dining rooms— 

leaded glass for, 154, 155 


mirrors in, 59, 63 


office 


Dining table, mirror and_ plate 
glass tops for, 64, 82 
Directory cases, office, 116 
Discovery of glass, 1,5 
Display— 
for narrow store fronts, 91, 93 
for shop windows, 85-104 
for shops, 105-114 
Display cases— 
end, 108 
in partitions, 111 
in small spaces, 114 
photographers’, 116 
Distortion mirrors, 72, 73 
Diving tank, 122 
Door shields, 116 
Doors, glass, in office buildings, 43 
Dressers— 
glass tops for, 83 
mirrors in, 60 
Dressing tables, mirrors in, 64 
Drilling holes in plate glass, 197, 


198 
Drug store, glass-top display tables 
for, 110 


Drugs, display cases for, 105, 106 
display store front for, 100 

Duquesne (Pa.) glass plant, 34 

Dwellings, plate glass for windows 


near 
Edgework, plate glass, 196-198 


Egyptian glass-blowing, 176 

Elevator doors, polished wire 
glass, 45 

Elwood (Ind.) glass plant, 34 

Embossed plate glass, 127, 128 

Emery, grading, 25 

grinding, 25 
mill, 197, 198 

Emory University, plate glass win- 
dow in, 46 

Enameled glass, 129 

Equitable Life Assurance Society 
of the United States, build- 
ing, 41, 43-45 

Estimating Departments,  Pitts- 
burgh Plate Glass Company, 
189 

Etched glass, 125, 127, 128, 129, 
131 

Expert advice, given by Pitts- 
burgh Plate Glass Company, 
189 

Exportation of plate glass, 194 

Eyesight, vision and, and transpar- 
ency of glass, 39, 40 


Factory, window glass for, 180 

Factory installations, rolled glass 
for, 129 

Factrolite pattern, 130, 141 


INDEX 


Fire— 
protection, by metal setting for 
glass, 88 
Flashed colors, producing, 185 
Flat polished edge, diagram, 196 
Flattening oven, glass - making, 
178 
Florentine glass pattern, 132 
Florist’s display— 
refrigerator, 113 
store front, 101 
Ford, Captain John B., 33 
Ford City, Pa., 187 
glass works, 34 
French mirrors, 61 
French windows, 146 
Furnaces, plate glass, 16, 17 
Furnishings, display store front 
for, 98 
Furniture— 
display store front for, 99 
mirrors in, 63-67 
plate glass covering for, 81-84 
Furrier’s display store front, 99 


Game exhibition case, 184 
“Gather,” in glass-making, 174 
Gilbert, Cass, on the Woolworth 
Building, 43 
Glass— 
and eyesight, 39, 40 
auto, setting, 204 
beads as currency, 10 
bent, 50, 199-201 
bent, diagrams, 201 
bent, in automobiles, 80 
bent, in boats, 199 
Black—See Black Glass 
blowing, 172-179 
blowing, Egyptian, 7 
blowing machines, 172, 175- 
178 
blown, first mentioned, 9 
blue, how produced, 147 
Carrara—See Carrara Glass 
cathedral, 147-149, 156, 157 
cleaning, for mirrors, 56, 57 
cleanliness of, 120 
colored, 145-157, 184, 185 
common—See Window glass 
discovery, 1, 5 
doors, frameless, 107 
doors, in office buildings, 43 
enameled, 129 
etched, 129, 131 
for ornament and utility, 5 
future possibilities, 115 
green, how produced, 147 
ground, 125-127, 132 
history, 5-10 
in typical modern buildings, 
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Glass—continued 
leaded, 142-157 
lenses, sidewalk, 134, 135 
making in America, first, 9 
manufacture, governmental ob- 
struction to, 9 
maximum sizes, thicknesses, and 
approximate net and gross 
weights (table) , 207 
mirrors—See Mirrors 
miscellaneous uses, 115-124. 
mosaic, in church windows, 157 
opalescent, 147, 155-157 
orange, how produced, 147 
pattern surfaces for, 125-132 
plate—See Plate glass 
prism—See Prism glass 
production at time of discoy- 
ery of America, 9 
resistance of, to the elements. 
122 
rolled figured, 128-130, 132 
romance of, 1-4 
stained, 145-157 
top display tables, 110 
tops for furniture, in Wool- 
worth Building, 45 
violet, how produced, 147 
white, unknown to early glass- 
makers, 7 
window—See Window glass 
wire—See Wire glass 
works in the United States, his- 
tory of, 9, 10 
Glazing— 
above grade floors, 205 
grading of plate glass for, 190 
steel sash, 203, 204 
store front, 202 
Goggles, 185 
Greeks, glass-making by, 7 
Green glass, how produced, 147 
Greenhouses, glass for, 182 
Grill design, leaded glass in, 144 
Grinding— 
machinery, plate glass making, 
23-27 
of glass, 125-127, 132 
tables, in plate glass making, 
22-27 
Grocery display cases, 112 


Hallidie Building, 52 

Hallways, mirrors suitable for, 66 

Hanging window signs, 116 

Hardware store front, design for, 
102 

Heliograph, 71 

History of American plate glass 
industry, 31, 32 

Holes, drilling, in plate glass, 


LOT LOS 


Honed finish for glass, 164 
Hospitals, wire-glass doors in, 140 
Hotels, mirrors in, 68, 69 
Hygiene and sanitation, promoted 
by use of Carrara Glass, 167 


Ice cream parlor, use of Black 
Glass in, 161 

Imperial prism patterns, 136 

Installation of glass in store fronts, 
ete., 202, 203, 205 

Interior shop displays, 105-114: 

Island show cases, 87, 103 


Jeweler, display store front for, 
100 

Jewelry store show cases, 108 

“Jointing” in plate glass making, 


Kitchen, glass in, 117, 118 

Knox Presbyterian Church, Cal- 
gary, soldiers’ memorial win- 
dow in, 149 

Kokomo (Ind.) glass works, 34, 36 


Ladies’ wearing apparel, display 
store front for, 103 

Lavatories, mirrors in, 61-63 

Laying yard, plate glass making, 


Lead, meaning of the term in glass 
setting, 143 
Leaded beveled plate glass, 151 
Leaded glass, 142-157 
curtain designs, 142 
designs, 150-157 
Lehrs, in making of glass, 21-23, 
176,178 
Lenox Plate Glass Company, 31 
Lenses, sidewalk, for basement 
lighting, 134, 135 
Lettering and designs in process of 
glass manufacture, 126, 127 
Libraries— 
increasing natural light in, 122 
plate glass in, 82 
Library windows, leaded glass de- 
signs for, 155 
Lighthouses, glass panes for, 124 
Lighting of corridors, plate glass 
for, 50 
Litharge putty, 203 
Living rooms, leaded glass designs 


for, 154, 155 


McFatrick, George W., on glass 
and eyesight, 39 

Mail-chutes in the Woolworth and 
Equitable buildings, 45 

Mansell, Sir Robert, on mirrors, 55 

Mantel mirrors, 58 


INDEX 


Map showing warehouse system of 

Pittsburgh Plate Glass Com- 

pany, 192, 193 

Marble— 

contrasted with Carrara Glass, 
44, 162, 164. 

Marginal designs on glass, by 

sandblast, 126, 127 

Massachusetts, first glass works in, 

10 

Maze glass pattern, 132, 141 

Mercury as foiling for mirrors, 

2031.00 

Metal store front construction, 88— 

104 

Millinery shop— 

store front design for, 104 

mirrors in, 60 

Mirror glazing, grading of plate 

glass for, 190 

Mirror making, United States 

supremacy in, 56 

Mirrors, 53-74 

as looking-glasses, 61-63 

as partitions, in Equitable Build- 
ing, 44, 

counter, 69, 70 

distortion, 72, 73 

foiling of, 55, 56 

for hallways, 66 

for house decoration, 65-67 

frames for, 65-67 

history of, 55, 56 

horizontal panel, 58 

in barber shops, 69 

in bathrooms, 61-63 

in bookcase doors, 63, 64 

in dentistry, 74 

in dining rooms, 59, 63 

in doors, 61 

in dressers, 60 

in dressing tables, 64 

in furniture, 63-67 

in hotels and restaurants, 68 

in lavatories, 61-63 

in millinery shops, 60 

in oculist’s practice, 74 

in public places, 68-71 

in telescopes, 74 

in thaumaturgy, 74 

in the home, 58-61 

in wardrobe doors, 60 

mantel, 58 

metal, 3 

of Rome, Athens, Pompeii, 3 

resilvering, 206 

restoration of, 57 

shaving, 62, 63 

silvering, 57 

unframed, 61 

uses of, 58-74, 

wall, 59-61, 68-71 
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Missouri State Capitol, lighting of 

corridors in, 50 

Mitered edge, polished, 

glass, 196 

Monitor sash, 204 

Mosaic glass in church windows. 
157 

Motoring, joy of, enhanced by 

plate glass, 76 

Motoring, safety in, dependent on 

plate glass, 77 

Mount Vernon (O.) glass works, 

38 

Muranese pattern wire glass, 141 

Museum exhibition cases, 121 


plate 


National Plate Glass Company, 31 

New Albany, Ind., attempts at 
plate glass making in, 33 

New York City Plate Glass Com- 
pany, 33 

Newark (N. J.) paint and varnish 

factory, 37 


Office, leaded windows in, 145 
Office building— 

largest in the world, 41 

tallest in the world, 42 
Ondoyant pattern in rolled figured 

glass, 132 

Opalescent glass, 147, 155-157 
Operating room— 

Carrara Glass for, 166 

glass in, 119 
Orange glass, how produced, 147 
Ovens— 

Carrara Glass for, 169 

glass-making, 178 
Oxide of iron as color-material, 


146, 147 


Packing of plate glass, 191, 194 
Packing room, window glass, 179 
Painting on glass, distinguished 
from painted glass, 145 
Paints, “Pittsburgh Service,” 188— 
190 
Paneling, glass, 122 
Partitioned work tables, glass, 84 
Partitions— 
display cases in, 111. 
glass, in office buildings, 45 
Patton Paint Company, of Mil- 
waukee, Wis., 37 
Pentecor glass pattern, 130, 141 
Pheenicians, reputed discoverers 
of glass, 1, 5, 6 
Photographer’s display case, 116 
studio, 128 
Photography, camera lens in, 2 
Pictures, window glass for, 183 
Pitcairn, John, portrait, 30 


Pitcairn, John—continued 
associated in plate glass manu- 
facture, 33 
Pitcairn Varnish Company, 37 
Pittsburgh Plate Glass Company— 
beginnings and development, 
33, 34 
distributing system, 35, 36 
largest plate glass manufacturer 
in world, 32 
organization for service, 188 
products, wide scope of, 36-38 
system of distribution, educa- 
tion, and service, 187-195 
today, 35-38 
warehouse system, 192, 193, 208 
Plate glass— 
advantages for building, 47-52 
and common glass, comparative 
cost of, 47, 48 
and common glass, contrasted 
for visibility, 39, 40 
and furniture, 81-84 
and the automobile, 75-80 
bent, 199 
beveling, edgework, and holes, 
196-198 
care of, 194, 195 
chipped, 125, 126, 132 
cutting, 195 
edging, 196-198 
embossing, 127, 128 
export shipment, 194 
for store fronts, 85-104 
for windshields, 77, 79 
furnaces, 16, 17 
grading, 190, 191 
erinding, 22-25 
handling, 194 
making, 11—28 
mirrors, 56, 57 
miscellaneous uses, 115-124 
output, 13 
packing, 191, 194, 
percentage of loss in making, 28 
polishing, 25-27 
rolling process, 20 
skimming, 18 
store windows, requirements, 97 
storing, 27 
story of, in America, 29-34 
tops for furniture, 81-84, 110 
visibility, 114 
windows, beauty of, 3 
Pliny, account of discovery of 
glass, 1,5 
Polished mitered edge, 196 
Popcorn machine, 121 
Porte-cochére, plate glass in, 48 
Portholes, 117 
Pot colors, producing, 184 
Pot-making, 14 


INDEX 


Pots— 
for plate glass making, 13-20 
how removed from furnaces, 17 
storage of, 15 
Prentice, Charles F., on glass and 
eyesight, 39 
Prism, scientific explanation of 
the, 137 
Prism glass, 133-137 
in connection with leaded glass, 
144, 153 
in store windows, 90 
Private offices, glass partitions in, 


Profits increased by plate glass 
show cases, 109, 110 

Provision stores, Carrara and 
Black Glass for, 168 

Public comfort stations, Carrara 
Glass for, 167 

Pugging machines, 15 

Push plates, 120, 121 

Putty for steel sash, 203 


Radiator window seats, glass, 120 
Railroad danger, signal, and 
switch lights, 184 
“Ream,” defect in plate glass, de- 
fined, 191 
Rear counter mirrors, 69, 70 
Red glass, how produced, 146, 
147 
Red Wing Linseed Oil Company, 
St 
Refrigerator, confectionery, 109 
Refrigerator accessories, 70 
Rennous, Kleinle & Company, 37 
Resilvering mirrors, 206 
Restaurants— 
Black Glass in, 164 
Carrara and Black Glass used in, 
158, 160 
mirrors in, 68, 69 
Ribbed glass, 130, 141 
Rippled pattern, 132 
Rolled figured glass, 128-130, 132 
Rolling molten glass, 19 
Romance of glass, 1-4 
Romanesque pattern, 132, 141 
Romans— 
elass-making among, 7, 8 
knowledge of mirrors, 55 
Rough stock, plate glass, 23 
Rough wire glass, 141 
Roughing wheel, 197, 198 
Round polished edge plate glass, 
diagrams, 196 


Saint Sophia, Church of, windows 
in, 8 

Sand mine, 12 

Sand mountain, 13 
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Sandblast patterns, 130 
Sandblasting of glass, 125-127 
Sanitation, glass and, 166, 167 
Saw-tooth— 
lights, 138 
sash, 204: 
Schmertz process for making wire 
glass, 140 
Searchlights, 71 
“Seed,” defect in plate glass, de- 
fined, 191 
Selling without salesmen, 86, 87, 
105, 108 
Setting— 
auto glass, 204 
blocks, window, 202 
glass above grade floors, 205 
elass in steel sash, 203, 204: 
large window-panes, 202, 203, 
205 
Shaving mirrors, 62, 63 
“Shawls,” in window glass manu- 
facture, 177, 178 
Shipping room, window glass, 179 
Ships— 
bent glass in, 199 
plate glass in, 117 
Shop display, interior, 105-114 
Show cases, 105-114 
Show windows— 
double-storied, 88, 96 
fifty years ago and now, 86, 87 
metal-front construction, 88-104 
Shower bath, glass-protected, 123 
Shuman wire-glass process, 140 
Sidewalk vault lights, 135 
Signs, etched glass, 131 
Silver as foiling for mirrors, 56 
Silvering, methods of, 56, 57 
grading plate glass for, 190, 
191 
Skimming molten glass, 175 
Soda fountain, use of Carrara and 
Black Glass in, 159 
Soldiers’ memorial window, 149 
Stained glass, 145-157 
Stair-landing windows, leaded 
glass designs for, 154, 155 
Stationery store front, design for, 
102 
Steel sash glazing, 203, 204 
Storage warehouse, plate glass, 23 
Store— 
directory frame, 186 
display, plate glass opportuni- 
ties for profitable, 94 
Store front designs, 85-104 
Store fronts— 
Carrara and Black Glass, 163, 
169 
elass breakage in, 203 


glazing, 202, 203, 205 


Store fronts—continued 
installation of, 18 
metal-construction, 88-104 
prism glass for, 133, 134 
signs, 116 
Street lights, 186 
“Strie,” defect in plate glass, de- 
fined, 191 

“String,” defect in plate glass, de- 
fined, 191 

“Stripping,” in plate glass mak- 
ing, 26, 27 

Studio— 
photographer’s, 128 
skylight for, 184 

Summer kitchen, glass walls for, 

181 
Sun parlor, plate glass in, 49 
Switchboards, Carrara Glass for, 
165 
Syenite glass pattern, 132, 141 


Tables— 
Carrara Glass tops for, 160 
plate glass tops for, 82-84 
with glass centers, 124. 
Tarentum (Pa.) glass works, 34 
“Teeming,” term in plate glass 
making, 19 
Telephone booth, plate glass in, 
118 
Templates, for measuring bent 
glass, 200 
Tessere in ceilings, 43 
Theatre— 
billboards, 118, 119 
fronts of plate glass, 115 
Tiles, pressed prism, 133, 134 
Towel rods, 117 
Train carrying plate glass, 189 
Transoms, designs in leaded glass, 
153,.155 
Transparency of plate and window 
glass contrasted, 39, 40 


INDEX 


Tréves, church windows at, 8 
“Tuile,” door of glass furnace, 19 
Turkish baths, plate glass in, 44 
Tyrian mariners, legend of glass 


discovery by, 1 


Underwriters’ type of steel sash, 
204. 

Union Arcade of Pittsburgh, 49 

United States, glass works in, be- 
fore 1883, 10 

Urinals, use of Carrara Glass for, 


162, 167 


Varnishes, “Pittsburgh Service,” 
189, 190 

Vending-machine, 186 

mirrors, 71 
Venetians, makers of mirrors, 55 
Venice, glass-making in, 7, 8 
Ventilators, glass, 84 
Verandas, enclosed, 122, 123 
Violet glass, how produced, 147 
Virginia, first glass-making in, 9 


Visibility through glass, 39, 40 


Wainscoting— 
Carrara Glass for, 160 
in office buildings, Carrara 


Glass for, 166 
Wall mirrors, 59-61, 68-71 
Walton (Pa.) glass works, 34 
Wanamaker stores, visibility in- 
creases sales at, 109 
Wardrobe doors, effective use of 
mirrors in, 60 


Warehouse system, Pittsburgh 
Plate Glass Company, 187- 
193, 208 

Warehouses— 


for storage of rough glass, 23 

in plate glass distribution, 35 

Water tanks, glass, for interior 
decoration, 123 
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Wearmouth Church, glazing of, 9 
Weatherproof glass cases, 111 
Webbing for setting glass, 202 
Weighing scales, 119, 186 
Window braces, 206 
Window display areas, enlarged by 
improved arrangements of 
glass frontage, 89-96 
Window glass— 
grades, weights, 
packing, 182-185 
making contrasted with plate 
glass-making, 173 
making in early Virginia, 9 
manifold values of, 181-186 
manufacture, 171-186 
unsuited for automobiles, 78 
Window-panes— 
art of casting, lost for centuries, 
8, 9 
blown, first record of, 9 
large, setting, 202, 203, 205 
Window signs, hanging, 116 
Windows— 
age of, beginning of, 5 
as substitutes for pictures, 46, 51 
walls of, 130 
Windshield, automobile, 77, 79 
Wire glass, 138-141 
bending, 200 
processes, 140 
Wireless telegraphy, dependent on 
glass, 2 
Wood, polished, protected by plate 
glass top, 81-84 
Woolworth Building, 41-45, 109 
Woolworth and other chain store 
profits increased by plate 
glass show cases, 109, 110 


sizes, and 


York Cathedral, windows, 9 


Zanesville (O.) limestone quar- 
ries, 38 
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